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The symptoms of chrome indigestion or dyspepsia, so 
characteristic of gallbladder disease, may be most convem- 
ently described in four groups 

In the first, the tj^ical bihary cohe group, the indiges- 
tion is characterized by the recurrence of sudden sharp at- 
tacks of cramplike pain located m the epigastrium or in the 
right subcostal region These attacks occur suddenly, the 
pam IS agomzing and frequently the use of morphine is 
necessary to obtain rehef These attacks may be short or 
they may last for eight or twelve hours Nausea alone or 
nausea and vomiting frequently occur durmg the attack, a 
temperature rise to 100° or 101° F is not uncommon, but 
there is little elevation of the leukocyte count The pain 
may remam m the epigastrium or m the right subcostal region 
but it frequently radiates to the back and is felt in the region 
of the angle of the right scapula, m the interscapular region, 
or high, posterior to the nght shoulder Boas has empha- 
sized the importance of a tender area m the back just to the 
nght of the tenth dorsal spine The pain usually goes as 
suddenly as it came and all that remains of the episode is 
a soreness of the skm and abdommal wall of the nght upper 
abdominal quadrant 

In the second or typical bdiary or bihous group there are 
no cramps or attacks of colic but low-grade fever, nausea 
and vomitmg are prominent features Epigastric sense of 
weight, a feeling of fulness or actual upper abdominal dis- 
tention and gaseous eructation are persistent symptoms 

The third or gastnc group present sjnnptoms resemblmg 
those of peptic ulcer in so far as the pam recurs m definite 
time periods after meals and is reheved by more food or by 
alkah 

A mixture of symptoms is found in the fourth group 
These patients suffer from biliary cohe, cramps, dull heavy 
epigastric distress immediately or hours after eating, typical 
peptic ulcer pam, fever, nausea, vomiUng so that no group 
classification can be made Frequently during one attack the 
symptoms may be those of biliary colic while in subsequent 
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gallbladder DISEASE WITH ATYPICAL SYMPTOMS, 
INCLUDING BILIARY DYSKINESIA 

Gallbl \dder disease with a history of biliary colic is eas 
ily dmgnosticable In these cases, there is not only no need 
for T complicated laboratory e-Tamination, but very often the 
physical c-tamimtion, if positive, tends only to confirm the 
diagnosUc conviction derived from the history Even nega 
tive physical findings do not alter our opinion 

In looking back through our chnical espenence, however. 
It becomes apparent that there is a large percentage of cases 
m whom neither past history nor e.TisUng symptoms have suf 
ficed to establish diagnosis Moreover, in many instances 
the symptoms direct attention to other organs so that chnical 
investigation of the gallbladder and e.atrahcpatic biliary ducts 
IS entirely Ignored 

When, in the course of events, the true condition is rec- 
ognized, It IS customary to refer to such a case as one with 
atjpical symptoms The symptoms arc called "atypical” be- 
cause we have accustomed ourselves to a classical descrip- 
tion of almost every disease, forgetting that everyday etpcri 
ence teaches that the orthodox description corresponds to 
only a small percentage of cases It is the rule that when 
any organ of the body Is acutely diseased, the symptoms point 
directly to the affecteil organ Hence in acute diseases, di 
agnosia IS gcncrallv not very difficult When, however, an 
organ is chronically affected there are dormant stages, and 
even when syanptoms do exLst only too often do they point 
awav from the seat of the disease Igain, it mav be said 
that when an organ is acutely diseased functional diaturb- 
anccs arc oflin far out of proportion to the existing path 
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der to that gallbladder as a focus of infection is understand- 
able However, this does not seem to be an entirely satis- 
factory explanation When focal infection causes S 5 Tnptoins 
m the joints, it is usually m the mobility of the jomts In 
addition, there is a tendency to actual interference with mo- 
tion of the jomt because of definite organic changes in the 
jomt which persist even after removal of the focus When 
there is shoulder pain m gallbladder disease, however, motion 
IS interfered with only durmg the time of pam That is, the 
moment the pain disappears the patient can move his jomt 
freely, mdicating the purely neuralgic nature of the pam The 
result of phrenic nerve irritation This nerve carries both 
sensory and motor fibers Once irntated by any existmg 
cause, the sensory fibers continue to be disturbed until that 
cause IS removed That such phrenic nerve irntation is a 
factor IS further evidenced by the fact that when there is no 
persistent pam in the right shoulder or right scapular region, 
the acute pam during an attack of bihary cohc usually radi- 
ates to this region Even m the absence of cohc, tenderness 
can usually be elicited by slight pressure over the right 
humeroclavicular joint (Westphal sign) 

An explanation of phremc nerve irntation is offered by 
Head and also by Lange as follows The afferent impulses 
from a hollow viscus which itself is not sensitive to pam are 
carried through centripetal sensory fibers which he m the 
vagus to the vagus nucleus in the medulla oblongata and 
thence back to the sensory spinal nerves for distnbution to 
areas supphed by those spinal nerves 

Vertigo — woman m the mid-fifties presented herself 
with the sole complaint of attacks of vertigo or dizzmess, oc- 
casionally followed by vomitmg Because of the vomiting, 
she thought her digestive organs were at fault During her 
attacks she would become so pale as to give the impression 
of M6mere’s syndrome She had no gastnc symptoms dur- 
ing the intervals between vertigo attacks and gave no his- 
tory to mdicate gallbladder disease In view of the absence 
of an acceptable explanation of the vertigo, and because in 
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true if the pyloric end of the stomach shows persistent spasm 
resembhng the pivot-shaped pylorus of cancer 

In a small percentage of cases, motor disturbance mam- 
fests itself as hastened emptying of the stomach This occurs 
usually in cases with symptoms simulating duodenal ulcer 
Not only is there h 3 ^erniotihty of the stomach, but also of 
the small intestines Three or four hours after the contrast 
meal very httle of the substance is visible in the small intes- 
tines, most of it having already distributed itself through the 
cecum, ascendmg, transverse and greater part of the descend- 
ing colon Occasionally, despite h 5 ^ermotihty, there is a small 
residue m the stomach (paradoxical residue) causing great 
difficulty m differentiating between functional disturbance, 
demonstrated roentgenologically, due to duodenal ulcer and 
gallbladder disease 

Gastnc Sensory Symptoms — ^In perhaps the majority of 
cases the symptom that brmgs the patient to the physiaan is 
pain in the upper abdomen confined to the midepigastnum or 
pyloroduodenal region This pam may be so violent as to re- 
quire immediate medical aid Atropme (0 006 Gm ) taken un- 
der the tongue or given hjqiodermicaUy is effective m providing 
quick relief because the pain is due to pylorospasm In most 
cases, the pam is less severe and is greatly alleviated by the 
application of heat with the patient lying down Sometimes 
the pain closely simulates the hunger pam of duodenal ulcer, 
that IS, it comes on two or three hours after a meal and is re- 
heved by the taking of food It awakens the patient toward 
dawn more often than does the pam of duodenal ulcer, because 
it IS at this time, when the stomach is empty, that the gallblad- 
der IS most distended The characteristic seasonal periodiaty 
of duodenal ulcer is the great exception 

Colonic Secretory and Sensory Disturbances — Secre- 
tory and sensory disturbances of the colon are usually asso- 
ciated, although occasionally one or the other s 3 Tnptom pre- 
dominates They manifest themselves chiefly m the form of 
cohca mucosa, characterized clinically by discomfort m the 
abdomen, reflex gastric disturbances such as nausea and oc 
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casional vomiting, and loss of appetite The nausea, vomitmg, 
and distress in the upper abdomen are due to distention of 
the transverse colon Constipation is obstinate and the colon 
becomes charactcnsticallj almost intolerant to stool so that 
the patient resorts to laxatives and frequent enemas during 
the day in order to rcllei c a sensation of a never-emptied colon 
With each bowel mov'cment, large shreds of mucosa are 
evacuated Sometimes these are so thin as to be mistaken by 
the patient for worms, again they are quite large and long, 
measuring eight or ten inches in length, not mixed with stool 
but often covenng it Frequently only large clumps of mucus 
arc discharged 

The question may be asked whether such cobca mucosa is 
not an independent affection because remoa-al of the gallblad 
der does not alwai’S entirely eliminate the ssmiptoms How 
ever cases base been reported where the removal of a diseased 
gallbladder has permanently cured this unpleasant symptom 
complex 

Colica mucosa, although considered to be a neuropathic 
disease, mas ncs-orthelcss be looked upon in some cases ns an 
allergic manifcsLatlon Many scars ago, Strumpcl referred to 
it as “asthma of the colon ’’ When the condition occurs in 
gallbladder disease it is probably because the gallbladder acts 
as a scnsUinng agent 

Oolonlc Motor Disturbance —In the great majority of 
cases colonic motor disturbance manifests itself as constijia 
tion Some of the most intractable constipation is encountered 
in gallbladder di'casc More rarely, there is 'pastiaty of the 
sigmoid and descending colon, gising nsc to persistent pain 
o\cr the left side of the abdomen and typical spastic constipa 
tion namely pencil like ci'acuallons If a laxatnc is cffccUeL 
at all It causes \cr> loose moeements accompanied by ab 
dominal cramps The colonic svmptoms arc so in the fore 
ground as to make a diagnoses of neurosis with functional 
constipation a mo t plausible one the gallbladder disease he 
ing entirch o\ i rlool ed 
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CHRONIC CO-AFFECTION OF THE PANCREAS 

Although m many cases of gallbladder disease (estimated 
between 10 and 30 per cent) there is some degree of associated 
affection of the pancreas, characteristic clmical symptoms of 
such co-affection are exceedingly rare This is so because 
functional disturbances in the internal or external secretions 
are well compensated by the great reserve possessed by the 
pancreas However, when vague digestive disturbances exist 
— such as distress in the upper abdomen, loss of appetite, and 
unexplained loss of weight — and when clinical invesbgation, 
including the roentgen examination, shows evidence of gall 
bladder disease, one should suspect co-affection of the pancreas 
and carry out further clinical investigation to establish the 
diagnosis Marked diminution of the pancreatic ferments m 
the stool and m the duodenal contents are confirmatory A 
valuable test, suggested by Katsch,® is to introduce into the 
duodenum 3 to 5 cc of ether This stimulates pancreatic 
secretion so that pure secretion may be obtained for chemical 
examination and has the additional advantage that if pancreatic 
disease is present the patient expenences pain in the left 
shoulder while the injection is being made 

The diagnosis of co-affection of the pancreas is extremely 
essential because m many instances removal of the gallbladder 
has prevented the development of acute hemorrhagic pan- 
creatitis 

METABOLIC DISTURBANCES 

The discussion of co-existent pancreatic infection leads 
naturally to a consideration of the disturbances in carbohydrate 
metabohsm that sometimes accompany gallbladder disease 
Some authors have asserted that this disturbed carbohydrate 
metabohsm may cause true diabetes This observation is based 
on the fact that an infection of the gallbladder has more 
tendency to mvolve the functions of the body and tail of the 
pancreas, containing the islands of Langerhans, than to affect 
the head of the pancreas This would explain why acute 
pancreatitis secondary to gallbladder disease is never accom- 
panied by jaundice, often by glycosuna, and almost invanably 
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by some degree of hyperglycemia and by a high diastase con 
tent of the blood 

SYMPTOMS OF GENERAL IRFECTIOH (CHOLANGITIS AND CHOLE- 
CYSTITIS LENTA) 

Cases arc occasionally seen where the symptoms are out- 
standingly those of a protracted, tow grade general mfcction 
There is moderate elevation of the temperature, slight secon 
dary anemia, loss of weight, loss of appetite and constipation 
The tongue is coated and the skin is sallow, the sclerae bemg 
slightly subictenc. The spleen may be shghtly enlarged, the 
liver IS palpable and usually it is tender Frequently there is 
tenderness o\er the nght humcroclavicular joint This ten- 
derness of the liver and shoulder joint should call one’s atten 
tion to possible Infection of the biliary ducts The urine may 
contain traces of bile, urobilin and urobilinogen The gallblad 
der IS, as a rule, not visualized with the Graham dye If it 
is, this docs not exclude cholangitis and cholecj-stitis lenta 
Diagnosis is grcatlv aided by a thorough bactcnologic ex- 
amination of bile obtained by biliary drainage If Strcptococ 
cus \iridans is directly demonstrable in one or two cxamina 
tions, or if it grows in large numbers on culture diagnosis is 
absolute 

As long as the infection is confined to the biliary ducts and 
gallbladder, sepUcemla docs not result If it is alloiicd to go 
on, however, so lliat the patient becomes markedly anemic or 
exhausted, death may occur due to exhaustion, or it may occur 
from septicemia ns a result of mixed infection with strcptococ 
cus hemolyticus or wath colon baallus 

The source of Streptococcus viridam cholangitis and 
diolocvsiltis lenta ( Schottmullerl is as a nile not hematogen 
oils The organism comes from the gastro intc>tinat tract 
whin according to Hadjo|>OHlos • u acquire^ its greate I van/ 
tenet and is most iiathogcnic U is not a pus producing or 
ginisni, hence the infectcil ducts as well as the gallbladder 
remain chmnicillv inflametl without sup|iuration 

A case that inav be qtiolial is that of a man of forty fut 
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who for many montlis suffered from vague abdominal pam, 
loss of appetite, constipation and coated tongue He ran a 
persistent subfebnle course (101° F in the afternoon) His 
complexion was sallow and had a subictenc tinge The hver 
was large The gallbladder could be only faintly visualized 
with the Graham dye The icterus index and bilirubin were 
negative Other findings were Cholesterol 200, hemoglobin 
70 per cent, red blood cells 3,950,000, white blood cells 6300 
Bihary drainage mvariably revealed tlie presence of Strep- 
tococcus vindans After biliary drainage and other methods 
of treatment, such as complete rest, failed to bring about a 
cure, the patient was explored and a chronically inflamed gall- 
bladder was removed, from which the pathologist recovered 
an abundance of Streptococcus vindans 

The only remedy is to remove the gallbladder and dram 
Uie common duct for a penod of several weeks Drainage is 
most necessary, otherwise stasis results leading to cholangitis 
and even to cholangeitis Although the gastro-mtestinal 
symptoms improve considerably after operation and the pa- 
tient regains his appetite, the anemia improves slowly Hence 
the patient should be given iron ammonium citrate 0 5 Gni 
three times a day and a nutritious diet that is rich in vitanuns 
and contains a high proportion of carbohydrates Rest for 
several weeks in a good climate is also recommended 

DISTURBANCES IN GALLBLADDER FUNCTION WITHOUT DEMON- 
STRABLE PATHOLOGY 

Thus far we have discussed affections of the gallbladder in 
which the symptoms pomted away from the bihary tract 
Now we come to a group of cases where the symptoms point 
strongly to the gallbladder and large biliary ducts but with 
J neither the surgeon nor the pathologist being able to demon- 
strate actual pathology if the patient comes to operation In 
other words, the symptoms are due to a disturbance in func- 
tion that continues e\en after operation, sometimes more 
severely than before 

The growing reahzation that functional disturbances of Oie 
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gallbladder and large biliary ducts may give rise to symptoms 
as severe as any that are caused by pathologic changes m these 
organs is largely the result of the physiologic studies of 
Westphal" in Germany and Ivy" in this country To under- 
stand disturbed function it is, of course, necessary first to 
appreaate the normal function of the gallbladder and large 
biliary ducts Briefly, the three mam normal functions are 
(1) Secretory, (2) absorptive, and (3) motor In the pres 
ence of pathology in this region, all three functions ate gen 
erally disturbed, varying only in degree On the other hand, 
if there is no underlying pathology, or at most only a mimmal 
degree, one function only need be disturbed 

Disturbance in Secretory Function of the Gallbladder 
and Biliary Ducts — The function of mucus secretion is most 
pronounced in the cystic ducL Disturbance in this function 
results in an excessive secretion of mucus, sometimes to the 
extent of causing the formation of a plug of mucus in the 
cystic duct This may give rise to obstruction in the duct and 
to hydrops of the gallbladder John Berg’ first called atten 
tion to this condition and referred to it as “mucorrhea 
cholecystica ” 

Wc, too, have seen a case of this kind, in a man in the 
forties who, after a negative past history, suddenly began to 
uffer from penodic attacks of severe pain in the upper ab- 
domen, confined to the cpigastnum and right hypocliondrium 
except for radiation to the right shoulder and scapular region 
The attacks were usually preapitated by a heavy fat meal 
occurnng in the late afternoon or in the middle of the night, 
and on several occasions morphine was required for relief 
rhy-icai examination vvas negative on two occasions except for 
the palpation of a considerablv enlarged, painful gallbladder 
and tenderness over the nght humeroclavicuhr joint Op- 
eration was advised, but the patient refitsed Then another 
ittack occurrid and rovntgin siuilv reve iled not onlv poor con 
centralinn of the dye but Incomplete, slow emptying of tin 
gallbladder after a fat meal Fventiiallv, the patient was oj)- 
crated bv 1 'Miller Kahn who found a distended, thin walled 
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gallbladder from which bile could be pressed out No stones 
were present, but there was a large plug of mucus m the cystic 
duct After removal of the gallbladder and cleaning out of 
the cystic duct the patient recovered and has had no further 
symptoms Pathologic report of the removed gallbladder was 
negative except for moderate atrophy of the musculature 

Disturbance in Absorptive Function — The absorptive 
function of the gallbladder is concerned with concentrahng 
the bile by the absorption of its watery constituents That 
the mucous membrane of the gallbladder may be disturbed in 
this absorptive function is well demonstrated by the fact that 
it may entirely or partially absorb the Graham dye at one 
roentgen examination, and fail to take it up at another In 
some cases, repeated examinations reveal no absorption of the 
dye even when the dye is given by the intravenous method 
If the patient comes to operation, neither the surgeon nor the 
pathologist finds pathologic changes 

It was long ago pointed out by the Mayo Chnic that if 
there are symptoms suggesting gallbladder disease, but at op- 
eration the organ is found to be normal, it should not be re- 
moved If it IS, recurrence is not prevented But no ex- 
planation has been offered for such symptoms or for the caprice 
of the gallbladder m taking up the dye at one examination and 
not at another 

It seems to us that the fault lies, not m the gallbladder 
mucosa itself, but in the nature of the bile that reaches the 
gallbladder We know, to submit an analogous condition, that 
an individual may suffer from painful, frequent unnation sug- 
gesting pnmary disease of the urinary bladder, whereas in 
reahty the symptoms are due to irritation of a healthy blad- 
der by urine that is chemically altered, being either too acid 
or strongly alkaline Is it not likely that bile, which is both 
a secretion and an excretion, can be so altered in its chemical 
constituents as to be unfit for absorption in the mucous mem- 
brane of tlie gallbladder, thus producing a picture simulating 
actual disease of that organ? If the causes of the chemical 
alteration persist, the bile stagnates so that bihrubm crystals 
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and calaum are deposited m the gallbladder to form, m time, 
small bilirubin calcub that ser\e to imtate the mucous mem 
brane of the gallbladder and produce catarrh When bihary 
colic and transient jaundice set m, surgical mtervention may 
have to be sought, but, again, although the surgeon finds 
calculi of this Ivind, the pathologist reports only the sbghtest 
catarrhal changes in the mucous membrane of the gallbladder 
Alter operation, the symptoms frequently return, the altered 
bile now causing obstruction m the common duct to the ex 
tent of produang even more persistent and severe jaundice 
tluin was caused by the bile when it affected mainly the gall 
bladder 

The factors altering the bile may be purely psychical just 
as psychical disturbances can affect the quantity and quahty 
of gastric secretions, or the alteration ma> be secondary to 
organic disturbance m the gastro-mtestinal tract other than 
gallbladder disease, as, tor instance, peptic ulcer, espeaallj 
duodenal ulcer If alteration m bile constituency is accepted 
as a disturbing factor in the gallbladder’s function of absorp- 
tion, and that this alteration may result from psychical factors. 
It is easily understood why nt a time when the patient is ap 
prchcnsiae his gallbladder fails to take up the dye, and a\hy 
It docs respond on another occasion nhen his psjchic state is 
improved 

As a rule these cases of functional disturbance rarely dc 
\cIop actual pathologj If the condition is recognized and 
treatment dircctetl tonard improvement of the psjchical state 
of the patient, the functional disturbance maj clear up 

Disturbanco in Motor Function (Dyaldnesia) Long 

before pathologists were able to demonstrate a defimtc func 
tion of the neuromuscular apparatus of the gallbladder and 
large biliarv ducts, Krukenberg" in 1903, reported a case of 
gallbladder colic in whom neither stone nor infection vwis 
found Hut it was not until 1909 tliat the conception of 
dvskinesia was divi loped iVschoff and liachmeistcr* then dc 
scribi'd a condition of gallbladder stasis ('ttauung Callenblasc) 
and differ! miati-d the stasis into two tvpes Atrophic and hv 
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pertrophic, the atrophy or hypertrophy being confined to the 
muscular layer of the gallbladder and unaccompanied by either 
inflammation or stone formation 

Meltzer,^® appljnng the law of contrary innervation to the 
gallbladder, concluded that contraction of the gallbladder 
causes relaxation of the sphincter of Oddi and by this means 
empties its contents, and suggested that the introduction of 
magnesium sulphate directly into the duodenum would relax 
the sphincter of Oddi, when it is contracted, and thus bring 
about emptymg Lyon,^^ acting on this suggestion, developed 
the well known Lyon-Meltzer methods of diagnosis and treat- 
ment 

Westphal,^" m animal experimentation, demonstrated by 
means of an electric stimulus that the gallbladder normally 
contracts with penstaltic activity in the antral portion of the 
sphincter of Oddi and relaxation of the papilla vaten When 
he applied a stronger electric current the tone of the gallblad- 
der was mcreased, the movements of the sphincter were much 
more marked, and the bladder emptied more rapidly A still 
stronger current threw the antral portion of the sphincter mto 
spasm and caused marked contraction of the gallbladder fol- 
lowed by distention due to the fact that the gallbladder could 
not empty {hypertonic dyskinesia) When the splanchnic 
nerve was stimulated, the gallbladder and antral portion of 
the sphmcter of Oddi relaxed but the papilla vaten contracted 
in spasm, resulting in atony of the gallbladder {atonic dys- 
kinesia) 

Lyon,*’’ modifying Westphal’s terminology, uses the terms 
“spastic” and “atonic dysfunction” Smithies^ speaks of 
physiologic block, Schmieden*® of Cholecystopathica spastica, 
and Newman*® prefers spastic and atomc distention 

In 1920, Schmieden,*^ after finding a kink at the junction 
of the neck of the gallbladder and cystic duct in a patient with 
gallbladder symptoms, attributed stasis to a mechanical hmd- 
rance, such as a kmk, to the flow of bile from the gallbladder 
mto the duct But the dyskinesia that we are now discussing 
IS purely functional m nature, due to a disturbance in the vege- 
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tative nerves controlling the motor function of the gallblad 
der, the anterior portion of the sphmcter of Oddi, and the 
papilla vaten 

Although the findings of Westphal have not as yet been ac 
cepted by all experimenters, Ivy and Sandblom” have done 
much toward establishing the soundness of a climcal apphca 
tion of Wcstphal’s findmgs They have demonstrated the co 
ordination between contractility of the gallbladder and spasm 
of the sphmcter of Oddi in the following expenment A duo 
denal tube was passed and a number of control samples ob- 
tained Then a solution contaimng secretin and a small 
amount of cholecystokinm, a substance discovered by Ivy,” 
was injected intravenously, after which there occurred a copi 
ous flow, first, of bile then of pancreatic juice. No distress 
was experienced when this flow ceased, but when cholecys- 
tokinln was again injected a copious flow of pancreatic jmee 
appeared, not stained with bile, and the patient complamed of 
increasingly severe distress in the right hypochondrium radiat- 
ing to the right scapula After fifty minutes, rehef had to bo 
supplied by the introduction through the duodenal tube of 
magnesium sulphate Out of nineteen normal subjects studied 
up to the time of this report, biliary distress was observed m 
three 

This expenment prosidcs an understanding of the innerva 
tion controlling the contractilitj of the gallbladder and relaxa 
tion of the sphincter of Oddi and the manner in which it can 
be disturbed to the extent of causing «evcrc biliary colic 
simulating organic disease 

Just as there 15 a possibility for the spasUatj of the 
sphincter of Oddi to interfere with emptjung, so may spasm 
of the sphincter of Lutkens in the cystic duct IITlkic has 
demonstrated c-xpcnmcntall) that an obstruction of the cystic 
duct may lead to the deposition of calcium wath the formation 
of stones in the gallbladder, without infection, and more re 
centh a case confirming this h-as been reported b\ Culler and 
Hoggs"' m which obstruction of the cvstic duct led to the 
deposition of calcium in the gallbladder W nlsh and Iw*' h,a\c 
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also obstructed the cystic duct in four dogs and have reported 
calculus gravel in one, postmortem 

The question often arises whether dyskmesia may not 
eventually lead to actual organic disease, that is to stasis witli 
eventual infection This, of course, may happen and, accord- 
ing to von Bergmann, does occur frequently But in our ex- 
penence functional disorder may exist for a long time before 
producing orgamc changes, and may never bring them about 
as demonstrated by the fact that some of these patients, after 
suffering many, many years, submit to operation only to have 
both the surgeon and the pathologist report no abnormahty 
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TREATMENT OF FUNCTIONAL DISTURBANCES 
The treatment of disturbance m gallbladder function is not 
^ only primarily medical, but it is of paramount importance that 
1 it be directed toward improving the psychic state of the m- 
^ dividual as much as toward the gallbladder and biliary ducts 
/ As m all functional disorders in nervous persons, it is as im- 
portant to understand the individual as to understand his dis- 
ease, the success of treatment dependmg on thm because if the 
patient beheves m the physician the battle is won 

Before treatment of the functional disorder is begun, how- 
ever, every effort must be made to rule out organic disease 
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The most important objective exammation, m addition to 
physical examination and cholecystography, is biliary drainage 
WTierc there is an excessive secretion of mucus m the cys 
tic duct with or without the formation of a plug in the duct, 
there is often sufficient enlargement of the gallbladder, due to 
hydrops, to make it accessible to palpation, especially in thin 
individuals When exammed roentgenographically, the gall 
bladder is found not to take up the dye or only slightly The 
value of biliary drainage in these cases is that whatever bile 
15 obtained contains no normal constituents, hence differentiat- 
ing the condition from an organically diseased gallbladder due 
to infection 

In the instance of disturbance in the funebon of absorp- 
tion, the gallbladder takes up the dye capnciously Either only 
slightly, giving at most a vague shadow, or so well that it is 
outlined definitely If bilirubin calculi arc present, the gall 
bladder has a mottled appearance It is in this group that 
biliary drainage is especially helpful Although bilirubin and 
calcium ctystals maj be present in the bile, there is a con 
spicuous absence of leukocytes, and bilirubin and calcium 
crystals alone arc not an indication of inllammatory changes in 
the gallbladder 

In daskincsin, the gallbladder almost always fails to lake 
up the dye, or takes it up so slightly as to cast the faintest of 
shadows During the time the sphincter of Oddi is contracted 
bile IS obtained only wath the greatest difficulty, and some' 
times not at all Again, 100 to 250 cc. of 25 per cent mag 
ncsium sulphate must be adminislcrttl before bile 15 aspirated 
If Ihcrc LS reason to suspect atonic dyskinesia in an asthenic 
induadual the intramuscular injection of an ampule of puui 
tary extract will bring about contraction of the gallbladder so 
Hint bile max be obtained When the bile is obtained, it shows 
no exldencc of an\ inflammatory condition if the sxanptoms 
are due to functional dusturliancc 

\n iniiwrtant aid in differentiating luTicrtonic from atonic 
dyskinesia is (he cnnstitiitinnal s(nim of (|,p individual 

liyiMTtnnicdvskinesiaisu ually found in idethonc jicrsons 

\“v I n— 
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The patient eats fast, partakes of large meals, belches a great 
deal, and after fatty food experiences distress over his entire 
upper abdomen, sometimes radiating to the midspine 

Atomc dyskinesia, on the other hand, is most often en 
countered in the asthemc individual This patient’s appetite 
IS poor, and, irrespective of the food taken, he always has a 
sense of distress and fulness m the right hypochondrium In 
very thin patients the gallbladder is palpable, but not tender 
to touch, the enlargement remaimng as a rule only twenty-four 
to forty-eight hours at a time 

In either h 5 rpertonic or atomc dyskinesia, there may be oc- 
casional attacks of biliary cohc but these are more dependent 
on psychical trauma than upon digestive factors If there is 
spasm of the sphincter of Oddi, there may be shght jaundice or 
an mcrease in the direct bilirubin in the blood with a moderate 
increase in icterus index Morphme, as a rule, does not re- 
lieve the pain but often aggravates the symptoms, causing 
nausea and vomitmg On the other hand, atropine 0 001 will 
afford rehef The apphcation of heat is often also very suc- 
cessful 

In hypertonic dyskinesia the introduction of 25 per cent 
magnesium sulphate, 50 cc , through the duodenal tube relaxes 
the sphmcter of Oddi, overcomes its spasm, and allows the gall- 
bladder to empty 

In atomc dyskmesia, however, magnesium sulphate alone 
is of no value because the gallbladder musculature does not 
contract For this condition, therefore, Kalk*“ advises treat- 
ment by mjection of pituitnn intramuscularly, 1 ampule a day 
or twice a week, depending on the requirements of the case 
If pitmtnn has no effect, tmcture of belladonna 10-15 mimms 
before each meal may be given Should this have no effect, 
magnesium sulphate should be introduced through the duo- 
denal tube with pituitnn simultaneously given by intramus- 
cular mjection 

In all three types of disturbance m gallbladder function, 
It IS unportant for the physician to obtain a detailed outhne 
of the mode of hfe of the patient so that he may instruct the 
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patient i\hen to eat, and how, these points being more im- 
portant than instruction in what to eat except to ehnunate 
fattj , greasy and fried foods As in the treatment of orgamc 
disease, it is of benefit for the patient to take a light meal be 
fore retinng in order not Ja be disturbed by distention of the 
gallbladder dunng the mght 

Some patients are benefited by the adimnistration of three 
drops of dilute mtrohydrochloric acid in half a glass of water 
or dilute hydrochlonc aad in half a glass of water, to be sipped 
slorily with the meal The rationale of this medication is that 
it stimulates the hormone cholecystokinin which brings about 
contracbon of the gallbladder 

Physiotherapy is helpful, particularly lukewarm or cool 
baths in the morning In some paUents, diathermia applied 
over the gallbladder and spine brings relief 

Occasional!) , gallbladder and biliary duct dysfuncUon is 
the result of some other intra abdominal condiUon such as pep- 
tic ulcer, chronic appendiatis, or pelvic disease It may even 
bo an accompamment of ovarian dvsfuncUon If this is the 
case, treatment must be directed first toward the original 
disease 

In conclusion, it is to be emphasised that the treatment of 
disturbance in gallbladder function does not lie in removal of 
the gallbladder unless organic disease implants itself on the 
funcUonal disorder So long ns the condition is purclv func- 
tional, surgical intervention but adds to the psj ducal trauma 
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NONSTIRGICAL BILIARY DRAINAGE 

Tire diagnostic value of a microscopic examination of bile 
obtained through the duodenal tube has been amply confirmed 
since Lyon’s' original contribution, even by those who do not 
hold with Ins theory as to the origins of the various fractions 
Thus Jones," in 1924, in a scries of fortj two surgicallv proven 
patients with gallstones, found an excessive preapitatc of 
cholcstenn, calaum or bilirubin crystals in forty -one The 
other case showed rare clumps of bilirubin and a very large 
amount of bile stained columnar epithelium He concludes, 
after studying a large series of controls, that “abnormil crys- 
talline elements arc nearly always to be found in the presence 
of bllnry calculi ” In a recent contnbution from the Surgical 
Service of the Presbyterian Hospital, MTiipplc* states "The 
findings of cholesterol crystals, calcium bilirubin particles and 
pus cells with bactena In the duodenal contents obtained bv 
duodenal intubation is, in our cxpencncc, e\cn more reliable 
than cholecystography in demonstrating true pathology , that 
is, a lesion requiring surgical therapy In many patients a 
failure of the gallbladder to take the d\ e or emptv it, indicates 
disturbed ph\ siology of the gallbladder " \ et it is a diagnostic 
aid which is too often neglected, on the grounds that it is a 
scry uncomfortable and difficult procedure, and, since the 
Graham test is almost infallible it is not necessary I do not 
agree with either of these premises Biluary drainage, with the 
proper technic and a little cxi>enencc, is less uncomfortable 
to the patient than a gastric extraction with the large lube for 
a tr»t meal although it take^ longer to do It does howeser 
tij 
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take considerable training and experience to get the most in 
formation out of this procedure 

The highly optimistic figures for the accuracy of the 
Graham test, rangmg from 94 to 100 per cent are based on 
published series of carefully studied cases that came to opera- 
tion, where the preponderance of evidence favors a diseased 
gallbladder, and gives us no idea of the number of “normal” 
cases that would show pathology Frequently, m our senes in 
29 per cent of the cases, the rc-ray evidence alone was mcon- 
clusive In this group fall abnormally faint shadows, unusual 
shapes, questionable mottlmg, and delayed emptying Errors 
occur also m the “no shadow” cases, due to failure of the gall- 
bladder to empty and adrmt the dye, to irregulanty in absorp 
tion of the dye or possibly to some disturbance of the sphincter 
of Oddi which may cause premature emptying, before the dye 
has been sufficiently concentrated to cast a shadow In 
Hitzrot’s^" senes, 10 of 74 gallbladders reported by a:-ray as 
“poorly functiomng” were found normal at operation In eight 
of these he attributes the disturbed function to lesions m 
organs closely assoaated with the biliary tract (duodenal 
ulcer, appendicitis, fiver disease, etc ) Whatever the explana- 
tion, normal gallbladders have been found when no shadows 
could be obtamed, even by the mtravenous method The 
largest number of errors, however, occur m cases that show 
an apparently normal shadow Calculi may be obscured by 
the density of the surrounding dye, as m this case 

Case L— A woman of forty-nine with a history of gallbladder disease 
showed a dense, smooth, apparently normal shadow Followmg a high fat 
meal, the shadow became less dense and definite stone shadows became viable 

An abnormally faint dye shadow may obscure stone 
shadows, due to lack of contrast 


Case rC— A woman of twenty-seven with a history of biliary cobc fol- 
lowmg pregnancy showed a faint shadow which did not change m sire after 

tte meal The first two biliary dramages produced no dark bfie, the yellow 
bUe containing much bile-stained mucus, epithehal cells and hpoid material, 

but no crystals On the third drainage 2 ounces of black tarry bfie were 

recovered, containing many cholestenn crystals A second Graham test then 
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g»\-e a fairly dense shadow Nvhlch was deBnitcly mottled and which con 
traded moderately well after the meal InddentaQy, following the recovery 
of the dark bile she bad two severe colka within a few days, 

I have pointed out some of the errors which may arise in 
interpreting the Graham test WTiat help may we get from the 
Lyon test, and what errors may we fall into? 

1 As a Teat of Gallbladder Ftmetion. — ^The recovery 
of a good “B” fraction (1 to 2 ounces of a dark brown, dark 
green or black bile) after stimulation by magnesium sulphate 
or olive oil, usually means that the gallbladder is dischargmg 
Its contents Thus it has been shown* ^ that if a drainage is 
performed fourteen hours after the Graham dye is ingested, re 
covery of a good “B” fraction is accompanied by a moderate 
or marked decrease in the size of the gallbladder shadow, and, 
further, that most of the dye (as indicated by the iodine con 
tent of the bile) is present m this dark fraction Sweet’s 
theory” that the decrease m the size of the cholecystogram is 
accomplished by absorption of the dye by the gallbladder wall, 
and that the increased concentration of iodine in the duodenal 
contents is due to a rccxcretion of this absorbed dye m the 
hepatic bile, has been dermitcly disproc cd by Vocgdin, Green 
gard and Ivy” in experiments on dogs They demonstrated 
that the concentration of iodine docs not increase m the hepatic 
bile stream, but does very definitely increase in the common 
duct during evacuation of the dye filled gallbladder, induced 
either by the stimulus of cholccystokinm or a fat meal Usu 
alls therefore, a good “B” fraction means good concentrating 
ability of the gallbladder wall, patent ducts, and the ability to 
at least partially empty iLs contents However, thus is not al 
ways true With a nonfunctioning gallbladder, as after cholc 
cystectomy, we ma\ occasionally get a fairlv dark bile from 
the dilateil biliary ducts \lso the failure to obtain a “B’ frac 
tion on one or two occasions cannot be considered too sen 
ously, cspccually in a nervou patient The same factors which 
ma\ interfere with getting a gooil shadow bv x rav mav pre 
vent a concentration of the bile Inevery case where a definite 
gallbladder shadow is secured bv x rav , we should, with proper 
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technic and by repeated attempts if necessary, get a good “B” 
fraction Conversely, when a good “B” fraction is obtained, 
the presumption is that the gallbladder should be visualized by 
v-ray, and repeated attempts should be made before we con- 
clude that no shadow can be obtained 

Thus, in 29 drainages in which a good “B” fraction was 
recovered, we were able to visualize the gallbladder in 28, 
sometimes after several attempts In one case there was no 
shadow on two attempts 

2 Significance of Microscopic Elements m Bile — 
Parasites — ^The most frequent parasite found in the duodenum 
IS Lamblia (Giardia) intestinalis It may invade the biliary 
ducts and even the gallbladder® and cause symptoms simulat- 
mg gallbladder disease It is not a rare condition These 
parasites are readily detected if a fresh drop of bile is exam- 
ined, as they are very motile MacPhee and Walker® state that 
giardiasis should be considered m aU cases where cholecys- 
tectomy is contemplated, m the absence of definite evidence of 
gallstone, and recommend a microscopic exarmnation of duo- 
denal contents in all such cases, as a cholecystectomy will not 
reheve their symptoms if Giardia are present There is very 
httle doubt that if present m sufficient numbers, these organ- 
isms are pathogemc 


Oase ILL A forty-Uircc-ycar-old German housewife complained of a 
‘bloated' feeUng in the upper abdomen and at times a gnawing sensation 
m the right upper quadrant one hour after meals for about two years The 
pam did not radiate, and was worse after butter, eggs, fried foods and raw 
onions There was no vomitmg or jaundice, the bow els had a slight tendency 
to looseness, movmg twice a day, but no definite diarrhea Her past history 
was negaUve except for appendectomy in 1908 She had never been m the 
tropics The exammation was essentially negaUve except for shght tender- 
ness in the right upper abdomen, and a hernia in the appendectomy scar She 
^ soinewhat ob^ Graham test was negative Wassermann was negaUve 

c ^ f cloudy, containmg numerous suspended mucous flakes 

opurts of dark bile were recovered 

Maoscopic examination Whole field filled with motfie Giardia Stools 

in^^i J^UccUons of arsphcnamlne at weekly 

tatcrvals ExammaUon of bile two, three, four, and five months later was 

^onnd in the stools The gnawing pam and belching 
had disappeared and the stools were more solid 
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The onginal clinical diagnosis was cholecystitis The 
Graham test did not confirm it, but neither did it eliminate it 
Examination of the bile established the presence of Giardia 
and this was confirmed by stool examination The therapeutic 
response suggests that the Giardia caused her symptoms 

Smithies’ observed Necator americanus m the bile m one 
instance and Endamoeba histolytica In several cases Jones- 
recovered Schistosomum hematobium eggs through the duo 
denal tube in one case 

Other Abnormal Elements in Bile — (a) Cholcstcrm 
Crystals — These are flat, transparent, colorless plates with 
sharp, straight edges, often with a nick in the comer They 
resemble cover slips wath broken comers When present in 
ciusters, the diagnosis of gallstones is almost certain, in my 
experience 

(6) Calcium Bilirubin Masses — ^These ma> be present as 
briiliant yellow or orange amorphous masses, or ns a bunch of 
largo round crystals They arc said to have the same signfi 
cance as cholcsterm crystals 

(c) Columnar Bile stained Epithelial Cells — ^These, espe 
cially when present as “rosettes,” arc thought by I \on to come 
from tlie gallbladder 

(d) Bile stained pus cells and bile stained mucus 

(c) hpoid or Oleaginous Material — ^This may be present 
as yellow globules, but tends on standing to coalesce into lakes 
and pools Lyon has found it to be a fatty ester of cholesterol 
and believes it to be most suggestive of cvstic durt catarrh or 
of cliolcsterosis of tlie gallbladder 

If much saliva is swallowed, the duodenal contents may 
contain many squamous cells, salivary corpuscles, and pus cells 
from the mouth With proper technic, this can Ix; largely 
avoided 

In 52 consecutive patients who were relcrred for diag 
nn-tic drainage, bccau.e of suspicion of gallbladder disease, 
we had the followang conelation with the Graliam tl■^t 

1 Of eight patients with definite stone shadows, seven 
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had good “B” fractions and one a doubtful “B” bile Micro- 
scopic examination was positive in seven, and doubtful in one 
Three showed cholestenn crystals in clusters, and only one 
failed to show any ciy''Stals, but contained bile-stained epithe- 
lial and pus cells and lipoid material 

2 Of SIX cases with no shadow by x-ray, there was a doubt- 
ful “B” fraction (slight darkemng of the bile) m two, and no 
“B” fraction m three In one case a good “B” fraction was 
obtamed Microscopically, there was evidence of disease in 
three cases, an occasional abnormal element in one, and 
negative in two In the absence of a “B” fraction, we cannot 
attach too much importance to a negative microscopic exam- 
ination Thus, of SIX cases diagnosed as pathological by x-ray, 
our dramage findmgs confirm the diagnosis m three, contradict 
It m one and give no assistance in two Five additional cases 
that showed no shadow on the first Graham test subsequently 
had a shadow Three of these had good “B” fractions and two' 
doubtful “B” fractions 

3 Twenty suspected cases had normal Graham tests 
Sixteen of these had good “B” fractions, two a doubtful “B” 
fraction No dark bile was obtained (on a single attempt) m 
two cases None of the pathological elements were found m 
eleven cases, a very occasional crystal or cell m six, and the bile 
was considered defimtely pathological m three patients In 
one otherwise normal case Giardia were found In one addi- 
tional case the shadow was first considered normal but the 
bile pathological, and a later Graham test was reported as 
“mottled ” Thus, the dramage findings supported the a;-ray 
diagnosis m eleven, contradicted it in three and did not help 
in six cases The presence of an occasional cell or crystal is 
probably of no significance, although one of our stone cases 
showed only that 

4 We studied eighteen cases in which the Graham test 
was suspicious, but not diagnostic A good “B” fraction was 
secured in five, a doubtful fraction m nine, and none in four 
cases The bile was considered pathological in mne, normal m 
five (one of which, however, had no “B” bile) and uncertain 
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m four cases Thus, our findings confirmed the suspiaon of 
pathology in half of this group 

Bacteriological Study of Bile — ^Value of Onltnres — 
Even with the most careful technic, the chances of contamma 
tion are so great that we must be very conservative in attribut- 
mg significance to organisms recovered from drained bile 
However, if the same organism is repeatedly obtained from 
“B” bile which cannot be grown from the mouth or stomach 
and is present in greater numbers in bile than in duodenal 
contents, its presence must be considered significant of bihaiy 
infection Cultures are most useful m detectmg typhoid car- 
riers Infection may of course be present in the galibladder 
wali and the bile may be stenle. 

Pancreatic Ferments — ^\'hen these are entirely absent 
m the duodenal contents we may assume an obstruction of the 
pancreatic duett If bile is also absent, the obstruction must 
be m the common duct distal to the junction of the pancreatic 
duct Slight variation m the amount of ferments present is 
of no great significance 

Ohemlcal Analysis of Bile — Twiss, Kilhan,’" and their 
coworkers arc conducting an elaborate study at the Post 
Graduate Hospital on the significance of the quantity of choles 
tcrol, cholesterol esters, bile adds and other substances in 
vanous bile fractions obtained through the duodenal tube, and 
arc guided m the diets they presenbe by these findings, espe- 
dallj by the cholesterol content, ns well as the lc\cl of the 
blood cholesterol 

Case tv — A wonutt o! thirty »-ilh complaints tupaesllnfi either » peptk 
ulcer or choke>*»lItfa had on x ray cumloatlon of the pastro-lntestlnil tract 
»ihkh WAS except for adhesions about the hrpaik flexure The £ip»t 

Graham Icrt showed no FittbUddfr shadow On dralaape 40 ce of brown 
bile wax rcco vo c d contaiolrtg man) choloterln cr>»tals In choters A v*t: 0 THl 
Graham test rexcated a definite calUiladder shadow containing a bminated 
stone 


Case V— A ihlrtj dx jTAr-oU salrman complabed o! heail burn or>e 
hour alter meah for fi\*e yean wuh freedom for not lonetr than on- wceV 
arcotniianW b\ Ulrhtnc and rmupUthm o! wur malcrlal On tme tcra 3cn 
he wsA asi-almed with a «r\Ttr pain In the xn^per sMomm atvi batL. riam 
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ination was essentially negative except for moderate tenderness m the nght 
upper quadrant and epigastrium Radiographic ejmmmation of the gastro- 
mtestmal tract showed an ovcractive hypertonic stomach The duodenal 
cap was irritable and spastic It could be filled out under the fluoroscope, 
but appeared defective on the films The colon was spasbc The appendix 
was beaded and its tip fixed, but not tender Films of the gallbladder region 
showed no shadow on several attempts On one of the films there was a 
questionable, faint, rmglike shadow 

Biliary Drainage — ^No dark bile was obtamed, but the yellow bQe was 
somewhat darker and more viscid than normal It contained dusters of 
cholcstenn crystals, calaum bilmihm masses, hpoid matenal and bile-stamed 
mucus A diagnosis of gallbladder disease with stones wras made and an opera 
tion advised 

He entered another hospital and was again studied On the basis of x ray 
studies, a diagnosis of duodenal ulcer was made No gallbladder shadow was 
obtamed but this was not considered sigmficant "in view of the pathology 
in the cap” On operation, the cap was found normal but a thickened gall 
bladder contammg seven stones was removed, as well as a sclerotic appendix 


The Staff at the hospital where he was operated made the 
error of disregarding the drainage findings, which, together 
with the absence of a gallbladder shadow, should have been 
suffiaent to make a correct diagnosis Climcally, symptoms 
for five years without remission for longer than a week is a 
most imusual course for a duodenal ulcer, if it occurs at all 
The most characteristic point in an ulcer history is the peno- 
dicity of Its course, with long intervals of freedom from pain 

Summary of Diagnostic Points — 1 The only finding 
by T-ray which is not subject to error is a definite stone 
shadow The largest number of errors are in the “normal” 
group 

2 The abihty of the gallbladder to be visualized by x-vay 
after the Graham dye is usually accompamed by findmg “B” 
bde on dramage If these findings do not agree, the tests 
should be repeated 

3 AVhere the a:-ray findmgs are suspicious, such as sub- 
standard shadow, unusual shape, or questionable motthng, 
we should seek confirmatory evidence of disease by the micro- 
scopic examination of the bde A negative result of course 
does not rule out gallbladder disease, but is a point against it 
The presence of a large number of cholestenn crystals and 


NONSURGlCiVL BILIARV DRAINACE 68$ 

calaum bilirubin masses is, in our experience, almost diag- 
nostic of gallstones 

4 The possibility of giardiasis as the cause of symptoms 
nhicb simulate gallbladder disease should be kept in mind and 
the bile should be examined in all such cases before operation 

5 Bacteriological studies are sometimes of value, but are 
often disappointing 

Therapeutic Value of Bihary Drainage — 1 In Catar- 
rhal Jaundice — ^Thcrc is fairly general agreement among most 
men who have tned it, that frequent flushing of the duodenum 
with hot water, magnesium sulphate and other substances 
shortens the obstructs e stage of this disease and usually re- 
sults in a quick recovery of the paticnL In the early stages 
no bile 13 obtained, the duodenal fluid contains unstained 
cpithehal cells and pus cells VTien bile begins to flow, it 
contains bile stained plugs of mucus, sometimes tabular casts 
made up of epithelial debns, bile pigment and pus This nor- 
mally soon disappears 

Occasional!) , when the obstructive phase is prolonged 
there is so much liver damage that the jaundice continues 
These cases may go on to acute vellow atroph) and die, or the 
hver and spleen mav become enlarged and follow the course 
of the hj’pcrtrophic cirrhosis of the liver The prognosis, as 
a rule, is bad \Vc had occasion rcccnll) to sec such a case 
where the symptoms gradually cleared up after two years 

C*B© VI— A tnml> Mrven )car-vM Porto Rkan was ©dmlUcrt on January 
R IWJ compUJnlnc ol Incrca iw; >Tn<*iAneis of ihc l\n ©nd pTDn-aUr«J 
lUhlns (or twenty lx daji IIU rtoob had been cla> colorrd There war 
no abdominal pain at an> lime but on January lllh he had an attack o( 
bdchlnc and a Kn*« of fulnt^% (n the cplca,lrium lie was nau»eat^d on 
two occaaioD and \omhed once 

Tdit nufery— U>Td In Porto Rico tmtn the »cc of fiUrtn then came 
to \ew ^ork He has been lack •everal times the U-t time In '^tember 
He bad malaria when clpbt jears oW acute pnnnrTbea In pti antj , 
runnlnc rai at the at^e of fourteen An'cndectrmy In 19 There was no 
hbtoty of diarrhea 

rtrraVd a wtH-dcrtlopcd rather thin deeply jaundktid 
>ounc man llh iVln bad an oranee ytrow olor and had DurT:eTou^ tcratfb 
marl He iM not IviL arutel) IB Tttnr<*atuTe an I puW %rtr normal 
The icWac were >^11* » the londU te -fHateb enlarrrd *t>tl a (rw enUrted 



686 


MICHAEL LAKE 


nodes in the neck Heart and lungs negative The upper abdomen was tender 
on deep pressure, the hver edge was 7 cm below the costal margm, and 
appeared to be enlarged to the left as well as downward The surface and 
edge appeared smooth The spleen was also enlarged 

laboratory Tests — Stools on S occasions were negative for bile, parasites 
and ova The unne contained much bile Urea nitrogen 14, ictenc mies 
SOO Red blood corpuscles 4,800,000, hemoglobm 100 per cent, white blood 
corpuscles 69S0 with a normal diSerential count, except on one occasion an 
eosinophiha of 10 per cent was reported This was not found on several sub 
sequent esaminations Wassermann negative 

Duodenal drainage was attempted on January 31st and again on February 
4th but no bile could be obtamed He wms placed on a high calorie high 
carbohydrate diet The jaundice continued and several consultants agreed 
that m view of the duration of the obstructive jaundice and the possibility oi 
a “silent” stone or tumor, he should be explored 

On February 18th an exploratory operation was performed by Dr Heuer 
The hver was brown, firm, greatly enlarged, symmetrically, and deep scars 
were present on its surface The gallbladder was collapsed The common 
duct wms not dilated and apparently not inflamed The spleen was enlarged, 
smooth and freely movable No stones were felt The abdomen was closed 
Postoperative diagnosis “Obstructive jaundice due to cirrhosis, probably 
Hanot’s arrhosis” 

Subsequent Course — ^He recovered quickly from the effects of the opera 
Uon The jaundice gradually deaeased, and on March 21, 1933, the stools 
were normal in color, the liver, however, -was still large, the icteric index was 
So, and the itching very troublesome On March 23rd, bile obtamed by duo 
denal tube contamed “numerous small needle-shaped crystals” On March 
30th he was discharged to the out-patient department, on a high carbohydrate 
diet 

A series of biliary drainages were given at weekly intervals, at first m the 
clinic, and later he was taught to drain himself at home About 300 cc. of 
bile was recovered in a three-hour drainage It contamed mucus, round 
cpithehum, an occasional cholestenn and calcium bihrubm crystal, and some 
Upoid material Subjeebvely, the pruritus improved after each drainage for 
about a week The urine was negative for bile on June 2, 1933 The ictenc 
mdex very gradually decreased and finally reached 7 2m November, 1934 
At that time his hver was only shghUy enlarged, the spleen could not be felt, 
and he wms free of complamts He does a dramage himself at home at least 
once a month The van den Bergh test is still slightly positive with direct 
and mdirect reaction 


Continent This case is unusual in that the residual hep- 
atitis lasted for almost two years, and apparently is getting 
well The history of being in the tropics and the 10 per cent 
eosmophiha made us look repeatedly for parasites, but we 
found none The needle-shaped crystals may have been tyro- 
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sm, which is found with severe Uver damage He was sub- 
jectively much better after a drainage, and objectively im 
proved 

2 CaUbladdcr Disease — ^Advanced gallbladder disease is 
primanly a surgical condition, and no form of medical treat- 
ment can cure a thickened, inflamed, often adherent gall 
bladder wall However, there are contramdlcations to chole- 
cystectomy, and often patients are unwiUmg to undergo an 
operation My experience in treatmg these cases by dramage 
has been very hmited However, beginning with a \ery skep- 
tical attitude, I have made the following observations 

(а) The immediate relief from symptoms is frequently 
dramatic. This occurs often m cases with advanced pathology, 
and It IS unlikely that the psj chic element plays much part m 
the improvement Objectively the sallow color of the skin 
disappears and the patient looks in generally better health 
In other cases no particular effect is noted, either subjectively 
or objectively And occasionally a colic ma> be induced by 
dramage. Whether the apparently beneficial effect is penna 
nent is doubtful, but some patients with stones can certainlj 
be kept symptom free for jears by draining them, when the 
pain begins to return Neurotics feel better for two or three 
weeks, but their complaints soon return 

(б) I am impressed by the number of cases with mild 
sjTnptoms that show no i ta> shadow and no "B" bile at first, 
the bile containing much brown mucus and lipoid material 
After a few drainages a dark bile is rccoiered, after which a 
second Graham test shows a good shadow This corrcsjxmds 
to I jon's dcscnption of “cvslic duct catarrh " 

3 In Cliotangilis and Hepatitis — In cases with residual 
infection m the intra and citrahcpatic ducts following chole 
cj-stectomj, withdrawing large quanlitus. of bile bj the tube 
IS sometimes a \civ gratifvang procedure The bile contains 
much bile stained pus, bacteria mucus and often tubular casts 
It tends to clear up the chills, fewer and jaundice It will not 
of course, cure an obstruction due to stone or constriction of 
the common duct 
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4 Other Conditions — ^Persistent generalized urticana in 
one case after three years without freedom for more than a few 
hours, cleared up after three bihary drainages The fre- 
quency and severity of migraine attacks are often decreased 
by withdrawing bile from the duodenum What the explana- 
tion IS I do not know, but it apparently mcreases the detoxify- 
mg function of the hver m some way, just as venesection may 
benefit a decompensated heart The hver has great regenera- 
tive powers and may permanently regain its function after a 
penod of decreased activity 

In conclusion, I do not wish to leave the impression that 
the conditions I have mentioned are always benefited by drain- 
age, or that other measures should be neglected, but frequently 
enough the results are so gratifying, that this therapeutic meas- 
ure should not be neglected 
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THE MANAGEMENT OF TWO CASES OF DISEASE OF THE 
BILIARY TRACT FOLLOWING CHOLECYSTECTOMY 
FOR STONES 

We are presenting the tv?o following cases of disease of the 
biliary tract in each ot which there was a definite history of 
gastro-intestinal s>Tnptoms for some years pretnous to the 
cholecystectomy for stones In both cases there tvas com 
plcte rebet for only a short period followed by recurrent at- 
tacks of malaise, nausea, vomiting, elevated temperature, and 
abdomiml pain which required bed rest The intervals be- 
tween the attacks were assoaated with malaise and general 
abdomiml discomfort There was no benefit from a regime 
of diet, rest, proper climimtion and autogenous vaccine 
Transduodenal lavages were added to this established regime 
nath the result that the attacks have decreased m frequency 
and seventy, and the patients have been relieved of their 
sjanptoms so that the> now lend tlicir normal lives 

These two cases illustrate the problem involved in the treat- 
nunt ot chronic cliolangitis that often complicates chronic 
cholelithiasis and is the cause of recurrent attacks of fever, 
abdominal discomfort, etc. that follow cholecvstcctomj Bj 
1 Jon's transduodenal lavage v%c have succeeded in relieving 
patients of sjmptonis wliohave had no benefit from anv other 
ivqie of treatment If 1 jon’s drainage is to be succco-ful, it 
mu-'t lie done corriartlv and over a prolongial penod of time. 

Cl. fl L— ia an ovriaaftcM roan of fiftj <\Tn In 

itnas rafrn a «lK-t ?i<h In content am! U\c«l an udlvc life 

VtfU I J—Ai 
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and had many responabihUes and worries She has consumed very hide 
alcohol and smoked 10 to 20 cigarettes a day 

Between the ages of fifteen and thirty -five, she had recurrent attacks of 
general abdominal discomfort, which varied in mtensity from mild to severe, 
and which were mconstantly associated with an elevation of temperature (99* 
to 101° F) Beginmng about this same time she had attacks of pain in her 
right shoulder which were diagnosed as "neuritis " These were sometunes 
assoaated with a nse in temperature, but not with any abdommal pain, nor 
with mdigestion Occasionally the pam was severe enough to require codeme 
for rehef The first attack of jaundice occurred at the age of twenty-two, 
during the thurd month of her first pregnancy It ivas ushered m by sensa 
tions of chdhness and fever followed by nausea and voimtmg, but there was 
no abdominal pain The jaundice gradually disappeared after two to three 
w eeks Even after this, the recurrent attacks of abdommal discomfort and pain 
m the right shoulder were not assoaated with disease of the gallbladder and 
no diagnosis was made She had no fatty or other food dyscrasia, or ‘‘indi- 
gestion’’ as such 

At the age of forty-mne the attacks of pam m the nght shoulder were 
occurring about once a week They were now assoaated with fever (100° to 
102° F ), belching of gas, and some tenderness on pressure over the right upper 
quadrant There was no abdommal pam These attacks were thought to 
ongmate m the gallbladder, but the diagnosis was not proved as she refused 
to be x-rayed or otherwise mvesUgated During about the sixth of these 
attacks she became Jaundiced, and for the first time she had definite pam m 
the nght upper quadrant which radiated to the nght shoulder There was 
nausea and vomitmg, wnth a temperature ranging from 102° to 103° F After 
two to three weeks the attack subsided Cholecystography revealed the shadow 
of three large faceted stones After two months of frequent typical febrile 
attacks a cholecystectomy was performed Beside the stones there was a putty- 
like material m the gallbladder The pathologist reported that the gallbladder 
showed an acute hemorrhagic cholecysbUs 

At no time smee the operation has there been a recurrence of the pam 
m the nght shoulder, which for thirty years was diagnosed as ‘‘neuritis’’ 
Dimng the first six months follorvmg the removed of the gallbladder and 
stones she was free from any symptoms, but from that tune she has suHered 
from periodic attacks of gastro-intestmal discomfort At first they occurred 
c\ cry twelve to twenty-one days and would last from one to fourteen days A 
tjTiical attack would be preceded by a feehng of malaise, and abdommal dis 
^ comfort which developed into imdepigastric pain, nausea and vomitmg, with- 
I out jaundice, and a temperature rangmg from 100° to 103° F There was a 
defimte nse of leukocytes (11,000 to 12,000) and icteric Index of 9 plus, 
cholesterol 240 mg 

Dunng the follow mg two years she was seen by a number of able dlag- 
nostiaans, and the consensus of opimon was that the recurrent attacks wgre 
duo to a persistent cholangitis and an associated duodenitis and colitis She 
was very consaentious m foUowmg out the regimes prescribed for her 

The treatment consisted of ( 1 ) Rest and freedom from family respon- 
sibihties and activiUes, (2) a diet low m roughage, fat and spicy food, (3) an 
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lutogefloQs vacdne made from the Streplococtus hemolv'tlcus and viridtns 
and BacCltu coll obtained from stool cufturts, and (4) careful attention to her 
film {nation 

She did well for only a few months and then the old gastro intestinal 
attacks recurred more and more frequently until she was confined to bed 
two to three days out ol each week 

A pastro Intestinal scries and Graham lest were repeated and revealed 
only a spastic colon The cholesterol of the bbod and Icteric index were 
normal The stool examination showed nonhemolytic streptococci and Badllus 
coll 

In in attempt to establish the dtagnoab and later as a therapeutic pro- 
cedure she was given transduodcnal drainages according to the technic of 
Dt Lyon During the first drainage the flow of bOc was slow and it wts 
necesary to use frequent stimulations with hot water and Epsom salts The 
bile obtained was small In amount and very thick In conilslency The mkro 
scopb examination showed that it contained many dumps of pus cells many 
bacteria arvd diolesterol esters The cultures of the bib showed Streptocoeem 
hemolytlcus and Badllas colL We therefore conduded that as this woman 
had a chronk Infcctbus diobngltls. we would try the therapeutic effect of 
the Lyon t dnioagea. 

She was hospltaliied for two weeks. The tube was bfl In the duodenum 
for the first twenty four hours with natural dniinsge during sleep and with 
frequent tlimulaUons of hot water or oUve oD duriivg the waking hours She 
was drained for eight of the second iwosty lour hours, then four hours each 
of the next fi\‘e days The Intersils were then Increased to m^ery other day 
for a week then once weekb for three months F1nan\ the schedute was deter 
mined according to her condition which axeraped about once In three to four 
uTcks for the first year Subsequcnlh the inlervsls were greatly increased 
In addition (o (he drainages the patient was plwn a carefully regulated 
diet In abkh the protein a-as limited to a small serving of animal protein 
five limes a. week AU condiments coarse and rich foods were Interdicted and 
ttnaU feedings of fruit Juices fortified with maho^ were ordered between 
meals 

A definite (chcdolc of rest and ciercise was prescribed The only medlca 
tbns nbich she took were decholln lloctme ol Befiadonra and an autogenous 
vaedae made from the organisms In the bfle 

The bOe from each dralnace has been studied bacterkloptcatl) and mkro- 
Kopically as well as microscopically During the lint drainages frequent 
ilimuUtlon was necessary to secure • free flow of bOe The bOe was thick 
very dark in color ami conlalaed large amounts of mucus pus arrd choleiterol 
e'tera. The bacteriology we haw de^bed above After the first month the 
character of the hXkt had callrely ebanped In that It was no longer viscid the 
drainage was free and rponlaneous. The content of pus, mucus plugs choTc* 
trrol eslm and bacterial flora dlmlnbbed progrtsJlvTly until the picture prr 
sentfd was rKirmal at the end of three months 

Cllnkany the palirnl hnptoved tsmcomltanlfy with the chanprs In the 

I*ne The tiJlro-lnteatlnal attacks recurred with Inopef and longer bterviH 

(Kflr duration tms shorter and they were severe During the third month 
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of treatment she was entirely free from them During the fourth and fifth 
months, as she was out of the dty she had no dramagcs, but continued the 
rest of the rfigime In this interval she had just one attack 

From this time her progress has been Interrupted by pcnodic recurrences 
that could always be related to dietary mdiscretions, ovenndulgence in h 
haustmg activities, and mcreased mental stram We have always found a 
defimte correlation between the physical state and the type of bile recovered 
When a dramage was given at the first signs of an impendmg attack, the flow 
of bile was more spontaneous and less dependent on stimulation, and the char 
acter of the bile was more normal If an attack progressed until she had a 
temperature and chUlmess the bile would become visad, very dark and contain 
pus cells and bactena 

Until the wmter of 1933 we were prone to cmphasire the importance of 
the relationship of her mental and nervous state to the gastro-intestmal symp- 
toms But m spite of mcreasing mental stram and stress due to family and 
finanaal crises that have necessitated a complete change m her mode of hving, 
her physical well-being has been progressively better The explanation seems 
to he m the fact that she has Uved more simply with fewer indiscretions of 
her diet, and fewer soaal activities She has had no febrile attacks for eleven 
months and during the past two years has required only four or five duodenal 
dramages at irregular mtervals The bile from these has been normal m 
every respect includmg negative cultures The only medications she takes at 
the present time are directed toward keepmg the bowels open and a sedative 
to reduce nervous tension 

Summary — From the age of fifteen, this woman had had 
recurrent attacks of abdominal discomfort, “neuntis” of the 
nght shoulder, and one attack of jaundice at twenty-two 
Stones were found m the gallbladder after a second attack of 
jaimdice at the age of forty-nine Following cholecystectomy 
there was a period of only six months before there were recur- 
rences of gastro-intestinal symptoms which were not reheved 
by the usual methods of vaceme, rest, diet and proper ehmina- 
tion After duodenal drainages were added to the regime, 
the attacks became less severe, less frequent and the bilo 
cultures were negative In spite of increased nervous tension, 
she has improved and at the present time has been eleven 
months without a febrile attack, and can go for three to six 
months without duodenal drainages 

Case n — “B ” This is a houscivife aged thirty, who lives simply and has 
never mdulged m an excess of foods, alcohol, or tobacco She does not do the 
manual work but has the responsibilitv of running the house for her husband 
and three growmg children 
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She has irt\*cr been t rotmst penoo, but vris always able to carry on 
the dutks wlthoot undoc fatigue In 1927, at the age of twenty four she bad 
the first attack of gallbladder paJn which she described as a *^cnilic stomach 
ache under the right ribs " aaodated with nausea and I'orQiting but no Jaundice. 
The stools and urine were not noted The pafn lasted only one hour and she 
felt perfectly well after It subsided- This epfaode occurred in the fourth 
month of the second pregnancy followed by three sfmDar ones during the 
remainder of the pregnancy end a much more «c\ere one just after deli\*ciy 
In each the onset of pain w*as sudden located in the right upper quadrant, 
and radiated to the right shoulder It was of such intensity that morphine 
was required to gi\e her relief At this time on x ray was made of her gall 
bladder which re^talcd the presence of stones 

For the next Cit years she was free from any attacks of pain She had 
DO intolerance for fatty foods During her third pregnancy (1931), she had 
considerable pas, and heartburn but no sharp attacks of pain In the fall of 
1932 she bad an attack similar to the one after her second pregnancy The 
first one came on after a meal of highly seasoned Mexican food and was fol 
lowed by frequent rtcurrencts until April 1933 when a cholec>*stectom> was 
performed Stones and a putty bite material were found In the gallbladder 

For three cbji fonowing the operation she had such severe pain In the 
tight upper quadrant with radiation to the shoulders, that a second operation 
Ills considered It was not done, as the s>7nptoms abated and for a period 
of fi\‘e weeks she was free of aD> pain During the next nine months she had 
repeated attacks of such KN'ere pain that morphine was re q u ir ed for relief 
Each attack was ushered in by constipation then dbrrbea and a great deal of 
pas and heartburn then the pain In the right upper quadrant and nausea and 
X'omUhiR There was no Jaundice of the iJJn and the color of the unne and 
stool was unchanged Her temperature ranged from 100 to 101 F for 
twenty four to fort> eight hours, and she felt fo mi<eTable that she was unable 
to be up arnl around for sewral da>-s In between attacks rhe did not fed 
really well ami »he was not free of abdominal discomfort This became 
worse one half to one hour after meals, though she did not assodale It with 
any one l>*pc of food ^oda mints would wroetlme^ rtllci'c the pas Her diet 
was unconiroDcd except that he was told to aiold fatlj foods" In penenil 
Throuchout the summer of 1933 she ran a low prade afternoon lanperalurt 
(90 to 100 h ) aitd fell that she eould not murier enough energj to do any 
thing at an 

She was carefulK examined and her chest i rayed to rule out any exddmce 
of acthu lubcrtulosb of her luops There were old jots at the apices which 
rctnalned unchanged 

On phsileal exambuticn the onU abnormal finding was that she was 
underweight We haw nc\Tt Ken her rtunng an attack but it h reported to 
us that there U no tenderness at the time 

We fir-l saw her In January 1934 nine months after her operatkm She 
was practkaTly an InvaUd becauK of the frequent attacks and with no real 
freedom fiom the d«omforl In the short fnlm'als Wc felt that ihK was an 
other cx’e of Infettfm In the hilurs tract and Ihii it «ouM l< worth white 
to pul hrr on a rWroe rimilar to that of palletit We outlined a ettur'e 
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of treatment which iwis to Include rest, rebel from responsibilities, diet, cart 
ful attenbon to ehmmation, and stimulation of the flow of bile by drainaps 
and cholagogues 

Five duodenal drainages were done at daily intervals, then three times 
a week and gradually lengthening the mtervals as the attacks became less 
severe and less frequent She was advised that her rigime was elastic and 
that she should report for a drainage as soon as she had any warning of the 
constipation, malaise, nausea or vomiting, etc She has now gone over two 
months without feeling the need for a drainage 

At first the bile was thick, it contamed many single and clumped white 
cells, mucus plugs and cholesterol crystals We found the bile flowed most 
easily and continuously after stimulaUng with olive oil We had repeated 
cultures of the bDe which showed the same organisms each time A vaccine 
was made containmg the Streptococcus hemolyticus and Bacillus cob It was 
begun with 0 1 cc and mcreased by 0 1 cc at weekly mtervals until 1 cc was 
reached If a reaction occurred, the same dose was repeated The maximum 
dose was mamtamed for one year, the mterval between doses was mcreased 
gradually to three to four weeks The bile cultures have remained negabve and 
we have now discontmued the vaceme for the present As the bile cultures 
became negative, the bile showed fewer pathological findings, there were a few 
scattered white cells and an occasional plug m the last drainage, which is not 
above normal 

Her diet has been restricted only in highly spiced food and prolem Her 
blood cholesterol was normal and as she had no fat mtolerance we did not 
feel it necessary to reduce her mtake below that of a normal home diet The 
ohve oil stimulated a more contmuous flow of bile, so we added one teaspoon 
ful of it fifteen nunutes before lunch and dinner Dilute hydrochloric aad 
was given with meals as the aad content of the stomach had been consistently 
low to absent A cholagogue, such as dechohn, seemed to help stimulate the 
bile and regulate the bowels A sedative was used as needed for control of 
nervousness Her social and family responsibilities were curtailed at first, 
so that she had more time for defimte rest periods each day She was urged 
to do as much out-of-door exercise as she was able without fatigue 

These restrictions have been lessened until now she is able to lead an 
essentially normal life She reported m March, 193S, for her last dramage 
The cultures were negative, and the appearance of the bile was essentiallj 
normal She reported that her feehng of well-bemg was greater than at any 
time smee 1927 She is now able to undertake her home responsibflities and 
whatever outside obligations she wishes without undue fatigue Her last 
positive bfle culture and her last attack of abdommal discomfort or indigesbon 
wras m September, 1934 

We do not fed she Is cured, but that with care of her diet and avoidmg 
excess fatigue that she Is now able to take up her responsibihties and a normal 
mode of hvmg 


Summary — ^This second case, of a woman of thirty, had 
her first attack of jaundice in 1927, during pregnancy She 



DISEASE OP THE BnjAEY TRACT 693 

had severe abdominal pain assoaated with nausea and 
vomiting which was recognized as of gallbladder ongin from 
the start After cholecystectomy she had only five weeks of 
freedom before the recurrence of attacks of abdominal pam, 
nausea, vomiting and fever These came at increasingly fre- 
quent intervals until the institution of a regime of rest, regu- 
lated diet, duodenal drainage and vaccine She has now been 
able to go seven months without drainage and without the 
recurrence of the toxic symptoms 
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RELIEF OF CHRONIC ARTHRITIS BY CHOLECYSTOS- 
TOMY RECURRENCE APPARENT CURE FOLLOWING 
CHOLECYSTECTOMY 

One frequently reads that the gallbladder may ^^occaslon 
all/’ be the sole causative focus of infection m certain types 
of arthritis However, \>hcn one searches for actual convinc* 
mg case reports to support such statements, it is very difficult 
to find them 

The paUcflt Vkhom I >^bh to ihow. >tm presenU tevtnJ fratarts lo hb 
clinical hUtory ishlch la our cipcrlence axe very unusual and Intrrcstinj; 
He fa a ally ycor-oW paUolnun ^bo first came to Ihe Roo^tlt Hospital 
four >car» arro compbinlru? of K>*cTe joint paina. Ufa inoeulncly Hk.-<hU n g 
aithrflb in\“ol\Td chkQ) the iplnc and the small joints of the bands, but the 
ihooWcrs and hips » ere at times painful For a >Tar and a half he had tried 
a \-arfcly of therapeutic measures without reUrf He seemed to be very 
semilis'c to cN'cn small doses of lalicjUtes Strict dietary roUlctlon resulted 
In no ImproNtmenl In bb f>mptomv and nearly all of hfa teeth were rtanovtd 
Hiihoul betreOt He had alvi recei\cd a rerits of ‘"Injections'’ probabl> some 
form of Don'pedfic forclcn protein Other features of hfa reeml pad history 
inclu<led a rathrr marked lo s of wrichl and a somewhat qucdtonable itory 
of periods of lUchl Jaundice 

Eleven years before hh admKIon to Ihb bmpllal, he had been confined 
to bed for a period of elcht months w-lth swollen painful joints Sub<e 
quentiv on account of upper alHlomlnal symptoms n rlcht upper quadrant 
eiploratkin was done Tl»r appewlli was removed and a *'d«eavd callbbdder" 
was fnutsd The palknl was under the Imiueislon Uul the patIbUddrr con 
lalnlnc slonts had lurn rrmox'cd at that time Tlie rreords of the hrxplial 
where the operatbn was d>ne irr Inadequate and I hast Ikoo unahlc to tel 
an accurate rctmrl of Ju t what wa found 

Inllowin- Ihr epcralKin hfa ailhiUU rapvlK ciearnl tq* much to the 
urt il'e ami <Wt ht of Ihe julWrl Thfa rel>ef of hfa Jodnt symptoms Lad 
U led ^)rr*e ci hi sears when the lecurtcntv l-e-in which caentuany lieueht 
him tn thfa hmpital to letk tfUef 

^07 
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i-Ray studies, on admission, showed advanced arthritic changes m the 
entire spme Several of the joints of the hands were also markedly involved. 
A search was instituted for possible foa of mfection His few remaining teeth 
showed no apical infection, and the smuses were all clear The tonsils were 
considered mnocuous by our consultant. Dr Hampton Howell The micro 
scopic blood findmgs were negative, as were also the blood chemistry figures. 
The blood Wassermann test, gonococcus filiation test, and prostatic smear 



Fig 84 Section of gallbladder wall, showing ample microscopic evi 
dence of chrome and subacute mfecUon (UlceraUon of mucosa, cellular in 
filtrabon, edema and fibrosis of musculans and serosa ) 

were likewise negative The blood scdimentabon rate figures a ere high 
(IIS mm /hr., later falhng to 77 mm /hr ) 

In view of the mterestmg history of rehef of his arthritis after an opera- 
lon on the gallbladder many years before, it seemed possible that this viscus 
was onre agam the source of trouble, m spite of the fact that the pabent m- 
sisted that It had been removed at that time Accordingly, a Graham test 
ivas done, and i-ray studies revealed a small faintly visualized gallbladder, 
with the shadow remaimng about the same foUowmg a fatty meal A second 
dye test ivas done several days later, with similar result, and the patient was 
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IrmsfoTed to the iurticJil service for opertUon After rather tedious dis- 
section through dense adhesions, I found m smaD thickened gallbladder My 
Imprealon was that the operation of ten >eara before must have been a chole 
cyitostomy The gaTIbladder ^•as remo\Td and was deli\*ered to the laboratory 
under aseptic conditions, A pure culture of a nonhemolyiing streptococcus 
was obtained from the gallbladder waD and an autogenous vaedne prepared- 
The patient made a smooth postoperative recovery and went home on the 
sixteenth day Small dosage of the vaedne induced a striking ‘'flarc-up" of the 
arthritic joints. Symiptoroatic ImprosTineni was prompt, and he has now 
been followed nearly four jears during which time he has been wnsrUng 
regularly and has bad no return wbate\*er of his arthritis. He has been seen 
in the out patient department regularly on account of a slowly progressive 
h>T>CTtension 

Here, then, we have a story of a man who was completely 
disabled by nrthntis until unexpected relief followed an opera- 
tion on the gallbladder (presumably a cholecystostomy) A 
long penod of relief was followed b> recurrence, and the recur- 
rence of symptoms persisted for a year and a half in spite of 
many therapeutic efforts Cholecystectomy was then per- 
formed, and a pure culture of streptococcus obtained from the 
gallbladder wall The response to an autogenous vacanc 
strongly indicated that this was the causaUv e organism His 
gratifying rccoverv has now been maintained for nearly four 
years 

If one refers to a careful statistical paper like that of 
Pemberton and Pierce,' one finds the gallbladder far down 
the list in regard to the frequency avith which it serves as a 
major focus of infection in \anous arthritic conditions I\’hcrc 
a certain focus seems to be a proven factor, teeth, nose and 
throat, and gcmlo-unnary tract head the list in order of fre 
quenev The gallbladder is usually mentioned as a “rare” 
focus 

In a careful study of 200 cases of chrome arthritis, Ilartung 
and Steinbrockcr found that the incidence of gallbladder div 
ease (4 5 jicr cent ) was no higher than in any group of general 
hospital admissions In no case did the gallbladder seem to 
be a factor in the arthritis 

One finds man\ general statements, relative to this prob- 
lem, naming arthritis as one of the ‘ sequelae” tliat may follow 



HOWAED PATTERSON 


700 

infection of the bihary tract ® Judd reported the results of a 
rather large senes of cholecystectomies m arthntics/ and felt 
that the patients were somewhat reheved m about half the 
cases 

My own feelmg, concurred m, I believe, by Dr Traeger 
who conducts the arthritis chnic m this hospital, is that the 
gallbladder may occasionally be the sole causative focus in 
arthritis In such cases the causative organism may be re 
covered from the gallbladder wall (much less often from the 
contamed bile) and a vaccme made 

The case that I have presented, it seems to me, offers 
ample evidence that the gallbladder served as the sole focus 
causmg a very disablmg arthritis On two occasions, many 
years apart, prompt relief followed first, cholecystostomy, and 
second, cholecystectomy Many other therapeutic efforts had 
apparently been without benefit 
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SYMPOSIUM ON DISEASES OF CHILDREN 

The following clinics are included in this Symposium 

MDton I LcN’ine Tnr Diackosis of Poimoxary Tubebctjlosis cf Cniuj- 
nooD 

Phnip Moen Sllmson Rcccrr DiMXOMnccra ts Tin: Coicuox ComAoious 
Diseases 

\ale Knwland MANAOEMCrr or mE Cold Pioblem w Iutajcts akd Cmt 

tJREK 

JoJcphlDc B Neal Diaostosis Aifo Tucataiejct or Mcmems. 

Lucy Porter SuUon Feter TtEATMCcr or CnonEA- 
Charld enmorc Kerfcj Drmcin,T Iwtakt Frowo Cases. 

Alfred E Fbchcr and Harry MacUcr iNitjUK ix Diabetts or CtnionooD 
^•mt Sptoal RErEsc<CE TO Reactioxs axd Suwrmms for Ixsulut 
E arl R Carlson and Walter 0 Klmpman Cowcnxz Mitto* Edicatioh of 
B arm Injuries A^^) Aujed PRoouisit 


CLINIC OF DR MILTON I LE\TNE 
Nn\v \oRK Hospitm, 


THE DIAGNOSIS OF PULMONARY TUBERCULOSIS 
IN CHILDHOOD 

Tirn diagnosis of tuberculosis in infancj and childhood 
presents, as a rule, mudi greater difTicuIty than in adult life 
The difference in clinical manifestations lies m tlic fact that 
in children the usual type of tuberculosis found is that due to 
a primary infection It must be remembered, horveser, that, 
irrcspcctbc of age, a primary or secondary infection pursues 
the 'amc course, svlicthcr in children or adults 

The frequency of primary infection in children has led the 
National Tuberculosis Association to classity this group xs the 
childhood type of tuberculosis Chadwack and ^Ic^hedran' 
lia\c summan7«l the differences lietnetn the so-called “cluld 
hood" and ‘ adult" tyTics of tuberculosis as lollous 
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Childhood type (pnmury infection) ! 

Adult type (secondary Infection) 

Usually occurs in children 

Much less frequently in adults 

Usually occurs in adults, but may be 
found in children 

Result of a primary infection 

Result of continued infection or re 
infection (endogenous or exogenous) 

May be localized in any part. 

Localization is usually in the upper 
third of the lung The first clinical 
manifestation is usually subapical 

Assoaated tracheobronchial lymph nodes 
are always involved but may not be 
demonstrable m the hvmg patient 

Tracheobronchial lymph nodes not 
grossly involved by this reinfectioa, 
except sometimes in the terminal stage 

Caseous lesions usually become calafied 
or encapsulated in fibrous tissue 
Occasionally a lesion progresses to 
e.xcavation 

Caseous lesions usually followed by exca 
vation or fibrosis or both. 

Areas of mfiltration commonly resolve, 
leaxing tnvial or no scars, except for 
foa of caseation which usually become 
calafied 

Areas of infiltration may recede with the 
production of more or less fibrous 

1 tissue 


The relative frequency, m children, of these two types of 
tuberculosis has been shown by numerous studies Stewart" 
found that of 924 tuberculin positive children with intra- 
thoraac lesions, 88 3 per cent presented the childhood type 
Watts® in a similar study of S39 children reported 95 per cent 
with the childhood type 

In view of the dissimilar clmical pictures presented by 
these two types of tuberculosis it seems worth while to enu- 
merate the different critena employed m arnving at a diag- 
nosis, and to evaluate their significance 

1 Tuberculin reacUon S Physical agns 

2 Roentgenographic examination 6 Symptoms 

3 Laboratory examination 7 Progress 

^ History g Ebmination of other causes 

THE TUBERCULIN REACTION 

The earhest evidence of a tuberculous infection and the 
most constant evidence is the presence of a positive tuberculin 
reaction It must be remembered, however, that this test is 
only an mdex to a past or present infection, and merely repre- 
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sents a sensitization to tuberculo protein, and does at no time, 
by Itself, mdicatc an active disease process 

A positive skin reaction to tuberculin may occur from two 
to ten weeks after the onset of a tuberculous mfection, and 
usually averages about six weeks This is considerably earher 
than the development of any positive i ray or laboratory find 
ings It IS, therefore, important in a child who shows only 
a positive tuberculin test and no other signs or symptoms, to 
continue close observation by x ray and physical examination 
There are at present three methods of tuberculin testmg 
commonly used throughout the world The cutaneous or 
Pirquet test, the mtracutaneous or Mantoux test, and the per- 
cutaneous or Moro test 

Of these three methods the most consistent and most 
accurate is the intradermal test 

A detailed desenption of the technic cmplo>ed m applying 
the Pirquet and the mtradermal tests may be found in any 
recent textbook on pcdkatncs, or in the publications of the 
National Tuberculosis Association’ ’ The method employed 
in the patch test has been desenbed bv Wolff ” 

The advantage of the cutaneous or Pirquet test are, first, 
the simplicity with which it is performed, and the fact that un 
diluted old tuberculin remains stable for long penods of time 
The percutaneous test, known also as the inunction test, 
patch test, or Moro test, has not been used to any degree in 
this country It has, howcier, been in use in various European 
clinics for the past ten years It consists of applying tubcrcu 
hn ointment to the skin It is said to ha\c several distinct 
advantages first, there arc no systemic reactions Then, 
the ointment is stable and easy to apply , and, also, there is 
much less psychic disturbance than with the mtradermal test 
Tlie Mantoux or intradermal test is by far the most sen 
sitivc method usetl This is performed by injecting a dilution 
of tuberculin in isotonic «a1t solution into the epidermis A 
dilution of 1 1000 15 not onlv safe but entirely satisfactory 
as an initial do-c One tenth of a cubic ci ntlmetcr of this «otu 
tion (0 I mg ) is injected, a «mall wheal re-ulting Tlic reac 
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tion IS read in forty-eight hours, to eliminate the pseudoreac 
tions which may appear m twenty-four hours A positive 
result IS shown by an area of redness and infiltration If 
there is no induration or if the reaction is less than 5 mm in 
diameter it may be considered negative Barnwell and Pol- 
lard® found, m a study of 212 tubercuhn positive children, 
that 96 per cent reacted to 0 1 mg and under, the remaining 
4 per cent reacting to 1 mg 

In the presence of a history of marked contact, it is advis 
able to start with a 1 10,000 dilution (0 01 mg ) to prevent 
severe reactions However, out of more than 7000 cases 
studied at BeUevue Hospital by Smith'^ only three or four 
cases of the severe necrotic reaction occurred although almost 
all received 0 1 mg tuberculm as the imtial dose 

Recently a purified protein derivative of old tuberculin, 
devised by Seibert, has been placed on the market This 
comes m tablet form, and has the advantage of being of uni- 
form potency Samples of good old tubercuhn are approx- 
imately equal m strength to 1 per cent solution of the protem 
Long, Aronson and Siebert,® Mariette and Fenger,® Stewart,^'* 
and many others have testified as to the value of the protem 
denvative 

The greater accuracy of the mtradermal test over the other 
methods of tubercuhn testmg has been demonstrated by the 
following authors Smith, Hamburger,^^ Reiss,^' Krogs 
gaard^® and Hille 

Interpretation of Tuberculin Reaction — The size and 
ntensity of the tubercuhn reaction does not indicate either the 
artent or the activity of the mfection The reaction only 
lenotes the allergic response of the skin to the protein of tuber- 
:uhn 

In our study of children from tuberculous homes m New 
Fork City, under the auspices of the Department of Health, 
ive have followed almost 1500 cases, tubercuhn testing them 
it three- to six-month intervals No relation between the 
■uberculous activity and the skm reaction has been found 

Recently Viethen^® on a study of 410 children reported 
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that generally the sUn sensitivity remained the same or in 
creased even with progressive healing He concluded that the 
actual degree of allergy did not show any relation to the 
chmeal course 

This opimon is counter to certain papers on the subject, 
but the authors who felt the reactions suggestive of vanous 
phases of tuberculous activity have not, as a rule, followed the 
children over a long period of time. Most of them have done 
single tests, when the children entered the clinic or hospital 
Anergy Brirlng Acute Disease, Etc — There may be, 
during the acute stage of certain of the infectious diseases, a 
definite depression in the sensitivity of the skin to tuberculin 
These conditions mclude scarlet fever, measles, diphtheria and 
pertussis Evidence has been reported by a number of invcs 
tigalors ” Other reports have been made concerning 

decreased sensitivity to tuberculin in such conditions as 
lymphogranulomatosis, diseases of myeloid and lymphoid tis 
sues, and in patients with malignant disease 

There have also been numerous reports showing the depres- 
sant effects of ultn\aolct and roentgen raj's on the tuberculin 
reaction, and a number of reports on seasonal variation 
However, it is to be home in mind that the size and inten 
sitj of the tuberculin reaction arc of little consequence as long 
as the test is positive — and, as a rule, during infectious dis 
cases the reaction remains positive even though it maj reduce 
m size and intcnsitv 

Duration of Skin Sensitivity — Tor many years it was 
held that a positive tuberculin reaction was a constant factor 
which, once established, was maintained pcrmancntlj Al- 
though ns a general rule this impression is correct, we know 
todaj that a certain number of po-itive reactors do become 
negative after an inilcfmilc period of time, in the absence of 
further contact llojd and Mcl’herson testing 700 tuber 
culm positive children found 4 jur cent becoming negative to 
the tuberculin tot after one and one half to two v cars 

Tuberculin (Human vs Bovine) — Mihough the bovine 
and the luinian tuliercu!r>«is organisms arc separate entities 
\t 1 _ t r 4 
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easily distinguished, one from the other, by cultural differ- 
ences and dissimilar reactions in man and guinea-pig, the 
tuberculm formed by each is very similar It has been shown 
that practically every case of bovine tuberculosis shows a 
positive skin test with human tuberculin and vice versa 
Krause and Baldwin'" through anaphylactic sensitization 
and mtracutaneous tests demonstrated a relationship between 
the various types of tuberculm These tests indicated that 
pure extracts of human, bovine, and avian baalli interact 
closely Agglutination tests and complement fixation tests 
have been shown to furnish similar biophysical relationship 
Baldwin, Petroff, and Gardner^® feel that in cases where 
dissimilar skin reactions were found, after using human and 
bovine tuberculin, that probably the quantitative relations 
were unequal with reference to the amount of baalh present 
in cultures used m preparing the tuberculins 

ROENTGENOGRAPmC FINDINGS 
Next to the finding of tubercle baalh, the roentgenogram 
offers what is probably the most important step in the diagnosis 
of pulmonary tuberculosis However, its mterpretation is 
often one of greatest difficulty smce certain of the lesions 
found on a:-ray in the chests of children with active tubercu- 
losis may be simulated by other conditions entirely non 
tuberculous 

When definite A-ray pathology is present but the tuberculm 
test is negative, one can rule out a tuberculous infection, un 
less the mfection is overwhelmmg causing an anergic condition 
On the other hand, a positive tuberculin test m the presence of 
x-ray pathology should not be overemphasized 

It IS of the utmost importance that pictures be taken under 
the optimum conditions Mackhn and Hudson"^ by a senes 
of moving pictures showed that during expiration, the bilus 
rises and broadens, presenting a picture quite different from 
that seen durmg mspiration This demonstration showed the 
ease with which a false diagnosis of enlarged tracheobronchial 
nodes could be made To avoid these and other mismterpre- 
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tations it IS advisable that all plates be taken with the chest in 
complete inspiration 

All plates should be taken at a six foot target film distance. 
This eliminates many confusmg and misleadmg shadows of 
the hilar and mediastinal regions present in films taken at 
shorter target distances In order to bring out the calaum 
deposits clearly, films should not be underexposed (soft) 

We have found, m our studies, that oblique views of the 
chest are of the greatest importance in the study of children’s 
lung pathology, especially in the determination of enlargement 
of mediastinal nodes These also bring out clearly any cala 
fications which might otherwise be indistinct due to overlymg 
structures in the anteroposterior position 

In cases where there is the least suspicion of activity, 
rocntgenographic examinations should be made at fairly fre 
quent intervals Children nho show only a positive tubcrcu 
Im test should receive an x ra) at least c\ cry six months to a 
year, in order that an> sign of acti\it> may be observed 
immediately 

To interpret adequately the chest findings as portrayed 
on the roentgenogram one must have a clear concept of the 
course and pathology of a tuberculous infection 

In the vast majonty of cases the organism enters the body 
by Inhalation and is carried through the bronchial tree to 
the terminal bronchioles, usually subpleural, where a focus of 
tuberculosis is set up This is known as the primary focus 
From this area organisms are earned back through the lyan 
phatics to the lymph nodes draining the region, producing 
an enlargement of the regional and tracheobroncliial nodes 
The pnman focus as well as the regional nodes at the root 
usually undergo caseation wdlh following encapsulation and 
calcification In a small percentage of ca^cs the condition ma\ 
progrcf-- in.'-tead of sub-iding 

The revulls of the primary infection depend largcU on the 
do c of tubercle bacilli There ma\ be complete ab orjition 
without an\ de-cemlble le.ion if only minimal doses are rc 
crived Moderate deec^ u ualK form a ptamarv comiilcx with 
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a perifocal area of inflammation often resemblmg on x-ray the 
typical picture seen in nontuberculous pneumonic mfections 
Massive doses of organisms may cause the development of a 
caseous pneumonic process with cavitation This latter type 
IS unusual 

Massive exposure or the breaking of a caseous lesion into a 
blood vessel may give nse to an hematogenous mfection with 
resulting generahzed mihary tuberculosis usually resulting in 
death We know now that all cases diagnosed as mdiary tuber- 
culosis are not necessarily fatal, but that occasionally we get 
dissermnated exudative lesions which disappear completely 

An exogenous or endogenous remfection of the lung gives 
nse to the t3^e of mfection known as the adult type of tuber- 
culosis, which reacts m children very much the same as m 
adults 

Wood^® has graphically represented the course of a primary 
mfection as follows 
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Fig 8S — DmgrammaUc representaUon of the probable course of events follow 
mg pnmar> mfection (W Burton Wood, The Lancet, Oct 7, 1933 ) 
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ROENTGENOGRAPHIC nTTERPRETATION OF PRIMARY COMPLEX 

The Primary Footm — ^Thc pnmary fcxms is not always 
visualized by x ray examination This may be due to a number 
of different factors The lesion may be so small as not to be 
seen Bigler” has stated that a primary focus can rarely be 
demonstrated “unless it is from 1 to I 5 cm m diameter, is 
situated near the lateral wall of the chest and not behind the 


mon-rj ' ' 'J'. 

<0£er 



Fit; R6 -'ll acrtl ilvtcrn month Octol»cT 8 1910 Primary Infection 
of iqbcrculit'h This pbte fbo'n's an anitc eiudathr Ir«bn In rifihl Irmi; 
uilh cnLuyrmtnl of rrtHonal ami hilar nodn 

diaphragmatic shadow, is surroundetl bv a definite area of 
bronchopneiimonn or atelectasis, or contains calcium ” 

Tlie pnmary lesion may be situated in ans jiarl of the lung, 
and when seen on x ray may be of almost any sue, \ arsing 
from a small ana to a consolidation of an entire lobe, depend 
ing on the amount of infiltration about the onginal focus No 
idia cithrr of the sue of the focus or of the prognosis can be 
gamed from tbe picture 
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The roentgenographic appearance of pnmary lesions is not 
especially t}^ical, often being rather difficult of differenbation 
from the pictures of nontuberculous pneumonia It often ap- 
pears as a homogeneous shadow which, as a rule, gradually 
clears toward the focus Occasionally the condition clears in 
the central portion first and may be confused with cavity for- 
mation The appearance of the subsidmg infiltrative area 
depends on the position of the focus relative to the a:-ray plate 



Fig 87 — B P , aged twenty-two months, April 27, 1931 Exudative proc 
ess resolvmg Enlarged regional and hflar lymph nodes with beginrung cald 
ficatJon 


If the focus IS Situated in the lateral portions of the lungs it 
will usually present a triangular shadow with the base toward 
t the periphery and situated within a single lobe 

When these areas of infiltration finally resolve, one or more 
calcified nodes may appear, although sometimes not until much 
later 

The more or less recent lesions usually have some infiltra- 
tive process surrounding them This causes a soft shadow on 
s;-ray with a poorly defined, hazy margm There is usually 
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an irregular outline to the process and the shadow is of vary 
ing density 

On the other hand, old healed or inactive lesions lack the 
surrounding infiltration and are therefore sharply demarcated 
and cast a dense opaque shadow 

Pnmary focus tuberculosis is always assoaated with hilar 
adenopathy which usually casts a definite shadow on * ray 
The lesion at the hilum is always larger than the pnmary 



thi 88 — B ipcd Ihlrl) In-o month Pel niar> 3 lOtj Primary fomptci 

right lung rvllh caldGwi peril tonchUl anil paralrachfil nmlei. 

lesion These \cr> enlarged nodes sene ns a differential point 
in diagnosing a tuberculous condition from ordinary bron 
chiolar lobar pneumonia 

Tubcrcnlous Hilar Nodes — ^The spread of bacteria 
through the Ijanphatic drainage from the pnmary focus to the 
regional Ivniph nodes has alreadi been mentioned 

As a nilc the shadows cast liy the enbrgcment of tlicsc 
nodes can be clcatlv seen, hut occasionalK they arc found 
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only on postmortem examination It is important that oblique 
and lateral plates should be taken as well as the usual antero- 
posterior plates, smce many cases with enlargement in the 
posterior jnediastmum can be diagnosed only by lateral or 
oblique view 

Unless areas of calahcation are seen it is impossible to 
diagnose a hilar adenopathy as tuberculous, since many other 
conditions in childhood may cause a similar enlargement Only 
too often the mterpretation of these chest pictures is influenced 
by previous knowledge of a positive tubercuhn test An x-ray 
diagnosis of tuberculosis of the hilar nodes should depend, 
therefore, not only on the skm test but on the history, physical 
and laboratory findings 

The shadow cast by an enlargement of the paratracheal or 
hdar nodes is usually quite defimte in outline although the 
density of the shadow is often not homogeneous In the hilar 
region the shadows may extend out m a somewhat triangular 
fashion with the base toward the central hne In the para- 
tracheal region the nodes often take on a bulging appearance, 
although there are cases where the differentiation from a 
thymic enlargement is most difficult A lateral plate will settle 
this problem since the thymus is in the anterior mediastinum 
and enlarged nodes m the posterior mediastinum Left-sided 
mediastinal adenopathy is sometimes difficult to observe on 
x-ray due to the heart shadow 


Later these nodes become caseous and finally proceed to 
calafication, giving typical sharply demarcated dense shadows 
Mtltary Tuberculosis ~Thi^ condition is caused by a bac- 
teremia of tubercle baalh, which follows the erosion of a 
primary ocus, lymph node, caseous cavity, or any extrapul- 
monary tuberculous disease such as bone or kidney, into a 
00 vesse The result is a generalized tuberculous mfection 

1 ^ acute However, there may be a continued 

^ vessel producing a subacute or 

cffironic picture It may be fatal or resolvmg, dependmg on 

discharged into the arciSation and 
the extent of tissue sensitivity to the tuberculous antigen 
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The I ray pictures of the lungs in miliary tuberculosis 
show many variations depending on the number of tubercles 
formed, the degree of exudation, and the progress of the con 
dition 

At the outset a haziness appears o\ er the whole lung area 
This gradually takes on the picture of many small pinhead 
shadows and eventually through exudation and overlapping the 
lungs take on a studded or stippled appearance It mvolves all 



Fir 89 — C nine lean Serletnbct 9 1931 DIDu*e hematOTn^nom prDer*a 

tmlhao tulierniloiUl nrilh eaten Ke candaUie proeeas In lelt aiiper lolm 

portions of the lungs equilK, c\cn in apex and costophrcnic 
regions 

In cases avlicre there ls a nilhaia, caseating bronchopneu 
monia, areas of exudation arise about the nidiaiy foci, causing 
a picture with the tubercles bliirrerl and poorlv dcimed due to 
the surrounding ixudation In UiC'C cast's the shadow^ arc 
usiiallj Large deiHnding on the degrei of coalescence of the 
Itnions 



714 


MILTON I LEVINE 


For a long time it was felt that all cases of mUiary tuber 
culosis were fatal However, numerous cases have been re 
ported, and almost every person deahng with groups of tuber 
culous children has seen cases diagnosed as miliary tubercul^ 
SIS subside Some of these leave calcified spots through the 
lung, others leave a fibrotic process In certain cases the con 
dition clears up entirely by a,-ray In this latter group e 



Fig 90 — C C, ten jears, September 22 , 1932 One year later Complete 
clearing of dissemmated tuberculosis with considerable resolution of process 
left upper lobe This patient subsequently made a total and uneventful recovery 
with a residual fibrosis in left apex 


mdmdual foa may still remain, but be too small for roent- 
genographic determination 

, Occasionally the mihary shadow is closely simulated by 
^ certain forms of nontuberculous pneumonia, frequently of in- 
fluenzal variety If these roentgenograms reveal no calcifica- 
tions and the lesions are not sharply demarcated one must look 
to the penphenes for diagnosis If the outer third of the lung, 
the apices and the costophrenic area show disseminated lesions 
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the condibon is much more likely to be tuberculous in nature 
than if these areas were clear 

Epituberculosla or Penfocal Exudative Inflamma- 
tion — ^The term, epituberculosls, is used to distinguish a be- 
nign exudative lesion of the lung tissue extendmg out from a 
tuberculous hilum It is considered as an allergic response of 
tuberculin sensitive lung tissue to a sudden influx of tuberculin, 
rather than to an infection by the organism 



Fh; 91 — II ^ aped ftttem >ean IlraleU caWfinl d^^ttnlnalfd luUrni 
lo'bs TW' comlUkin found acddfnun> on loullnt Miamloalion Palkml 

nnTT had an> cnmplainl* uhich tnlphl ha\c tucpo'tfd a lulioroikiuk fnfrctkio 
of Ur Ilfla ^hlcL ^avkw Hospital ) 


It usuillj appears in the late pnmarj or carl\ ^ccondarj 
stage of infection when the hilar nodes hate enlarged, and s 
seen as a triangular, bulging, or irregular 'hadow extending 
out from the hilum ton-ird the penpherx of the lung WTien 
triangular in shape, the ba«c is situateil ccntralU with the 
aiKX extending outward 

Thi reaction is exudatise in nature simihr in tvers wax 
to the exudation occurrng around a primarx focus from uhicli 
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it may not be distinguishable if both are present at the same 
time 

The shadow is usually dense and homogeneous, and can 
not, by a smgle a--ray plate, be differentiated from a non 
tuberculous pneumonia As a matter of fact many cases of 
epituberculosis were, in the past, diagnosed as unresolved 
pneumonia 



Fig 92— D L, aged twelve years Bilateral widely disseminated broncho 
genic spread This type with its small discrete areas is often mistaken for a 
generalized hematogenous or mDlary tuberculosis However, the true mihary 
tuberculosis mvolves all portions of the lungs, whereas m this plate the apices 
and bases are clear This patient subsequently showed complete resolution with 
cUnical recovery (Service of Dr Bela Schick, Seaview Hospital ) 

If the infiltration does not involve a whole lobe it fades off 
gradually mto the lung tissue 

The condition is usually more or less chronic, the infiltra- 
tion lasting anywhere from several weeks to months, and oc- 
casionally even years 

The following factors differentiate the exudative lesions 
from those of nontuberculous pneumonia 
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Exotliltve tubemloa InQuitioo. 

1 Nootabcra^mi pocomofiiA. 

OraeL 

Similar to acute upper resplni 
tory infecUon, Condition 
often found bv x ray on ap- 
parently normal cbQd 

Usually acute with high 
remittent fever 

Tubctmlm test, 

1 

1 Mvraj's posili^x. j 

Mav be poslti\'e or negath. e. 
All cases with poalti\*c tuber 
cuUn reactions must be con 
sidered tuberculous unless 
proven otherwise, if the 
X ray c\*ldcnce of prulmonary 
Infiltration persists after the 
clinical illness subsides 

Tnicheobroncldal 

nodes. 

vVltaost alwaj’S cnfarRed 

Seldom enlarged. 

Dyiptiea, 

None. 

Most frcqaenU> 

Conditroo ol pa ■ 
tient. 

Usually without any apparent 
sffpx of toxrat) 

j Often tone. 

Duration of InGl 
traUon 

Usuail) conUnues for months 

Usually resoK es within several 
wetU, 

Krtolution or con 
lolldatbn 

Aifra>‘s tatc* pUco slowly 

Rapid resdulioTu 


Tuberculous Bronchopneumonia — This condition is 
occasionally seen in children, resulting from an overahelming 
intcction and originates from the primary focus or from the 
infected I>anph nodes It usually occurs as the result of a 
caseous lesion breaking into a bronchus 

The picture seen on the r ray plate depends upon the 
manner of dissemination, upon the number of organisms scat 
tcred, and upon the actisity and progress of the condition 
All stages of tuberculous reactions ma\ occur Mitli cmida- 
tion, caseation, cadtation, and calafication 

Tlic shadms-s cast b\ these lesions arc usually considerably 
larger than Uiosc of miliata luberculo'Ls, and become more so 
as the condition progresses and the infected areas coalesce 
The indhadual areas arc not clearly defined due to the infiltra 
lisc process about the indisadual foccb The lesions arc not 
necessarily fcattcrcd through both lungs as is the exse in 
miliary tuberculosis 
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The condition may spread and involve large portions of the 
lung, and cavitation may develop 

In infants and younger children this type of infection is 
usually fatal 

The differentiation of tuberculous bronchopneumonia or 
lobular pneumonia from nontuberculous pneumonia is a fre 
quent problem The similarity of the shadows on a.-ray force 
us to turn to the signs and symptoms and laboratory findings 
for assistance 

The following should be considered 



Tuberculous caseous pneumonia. 

Nontuberculous pneumonia 

' 

Onset 

May be acute or insidious 

Acute 

Tonaty 

Varying, may be slight except 
m latter stages 

Moderate to marked toaaty 

Durabon of fever 

High for several weeks, then 
low gmde fever for several 
months 

Fever seldom lasting more 
than several weeks unless 
complications set m 

Physical signs 

Riles not as numerous as m 
nontuberculous pneumoma 

Riles numerous as a rule. 

*-Ray 

Enlarged hilar nodes usually 
present 

. . 

Enlarged hilar nodes seldom 
present 

Sputum. 

1 Almost alwaj's positive Gastnc 
lavage or stool 

Negativ e 

Blood count 

High monocyte count As 
condition subsides a relati\e 
lymphocytosis may appear 

I eukocytosiB with polynu 
cleosis 

History 

Often of tuberculosis contact 

Seldom of tuberculosis con 
tact 

Tuberculm test 

Almost always positive except 
m overwhelming infection 

May or may not be positi\'t 

Duration of proc- 
ess 

Chrome — weeks, months and 
even years 

Usually subsides ■aithin a 
month 


As has already been mentioned in children with a tuber- 
culin reaction, pneumonias which persist on x-ray after all 

nica 1 ness has subsided must be considered tuberculous 
until proven otherwise 

Adult Type Tuberculosis —“Adult type of tubercu- 
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losis” describes the reinfect\on type of tuberculosis, most fre 
quently seen in adults Speciflcallv it refers to the tuberculous 
process of infection either exogenous or endogenous The dif- 
ferences in reaction between this and the pnmary complex 
type have already been described 

Omstein, Ulmar, and Dittler^ have classified the vanous 
types of adult tuberculosis as follows (1) Exudative, (2) 
caseous pneumonic, (3) exudative productive, and (4) 
chronic proliferative These classifications explain not onl> 



Flu 93 “M Ut aRctl Irn >can Maj 14 1933 llralctl nrtmao No clinical 
lutierojlfwls 

the pathological condition of the lesion but abo give some 
prognostic value to the diagnosis Ml of the e tvpes ma> oc 
cur in cliildrrn ns well as in adulLs but being the result of a 
secondity infection arc more likilv to be found in adults 

Tills secondarv type of tuberculosis differs from the 
prmiarv tj-pe in that the hilar Ivanph nodes arc much less fre 
tiuenll> involved the locnliiation is ii-uallv in the upjier third 
of the lung fields and there is more tendenev to librous cn 
capsulation and fibrous healin;. 
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The exudative type presents a picture very similar to that 
seen in epituberculosis or the pneumonic processes surrounding 
a primary focus The exudative lesion, as it disappears, usu 
ally leaves no evidence behmd since it is only a serous response 
of an extremely allergic lung, and has suffered no tissue injury 
The caseous-pneumomc type may appear as similar to the 
exudative type on x-ray However, the toxicity of the patient, 



Fig 94 — R , aged eleven years, July 26, 1934 Adult type tuberculosis 
on childhood base Far advanced adult type caseous pneumonic tuberculosis of 
right upper lobe with large excavations, spill mto remainder of right lung and 
to left Fatal termmation shortly after 

the course of the infection which usually becomes more severe, 
and the formation of cavities, progression, and atelectasis with 
fibrous scarrmg m patients who recover are the diagnostic 
pomts 

The exudative-productive tjqje is the form which may look 
like a caseous pneumonic process but where instead of going 
on to cavitation, the exudation is absorbed leaving fibrous 
strands of scar tissue The condition is a chrome one lasting 
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months and even years, and recovery from this type is not m 
frequent. 

The chronic proliferative type is a long drawn out, slon 
process A discrete type of shadowmg, often nodular in shape 
IS seen on * ray This form may spread gradually throughout 
the entire lung Occasionally the dissemmated type of this 
condition is confused ivith mihary tuberculosis 

LABORATORY DUGNOSIS 

The laboratory findings arc of primary importance m the 
diagnosis of pulmonary tuberculosis in children 

At present, the only absolute finding indicative of an active 
disease process is the identification of the organism in the 
sputum of the child The complement fixation test, the blood 
sedimentation time, the monocyte count, and other measures 
have been used ts aids at diagnosis, but so far no test has 
been devised of any distinct accuracy 

Children, as a rule, do not expectorate their sputum It b 
coughed up and swallowed To obtain it, therefore, one must 
cither lavage and examine the stomach contents, or c.xarmne 
the stools 

The mctliod of gastnc Intaigc is most wadely used and is 
\crj dependable Poulscn and Andersen ’ in a study of 622 
children with positisc tuberculin reactions found 199 wath 
tubercle baalli m the gastric Ia\agc material Of 54 tuber 
culm positnc children under one year of age 87 per cent had 
the organisms in the stomach contents They reported that 
by the method of gastnc laaage a diagnosis was made in IS 
l>er cent of children who showed no x ray or auscultatory signs 
of pulmonic in\oUcmcnt 

If no organisms are found in the stomach contents the 
‘tool-, should bt cartfull) cxaniineil The method of exam 
mation ‘iigge'K'd by I’clrofT' 1- probably the mo^t efJectnu 
Ihe raoniing stools ati collecteil, diluted anth water, stirred, 
and strainial The liquid stool is saturatial with sodium 
rhloride crvstds and allowed to stand at room temperature 
lor ‘esiral hours \t iht end of this tnni the bacteria will 
S' 1 ) -1 



722 


MILTON I LEVINE 


float upon the surface and the scum can be collected with a 
sterile spoon This is then treated with normal sodium hy 
droxide, shaken well and incubated for one to two hours at 
38° C Then the specimen is centnfuged, the supernatant 
fluid decanted and to the sediment is added 3 to 4 drops of 
normal hydrochloric acid This sediment is then examined for 
organisms, by staining, culture, and animal inoculation 

A few years ago Lowenstem®® perfected a culture medium 
by which he claimed to grow tubercle bacilli directly from the 
blood of a large percentage of tuberculous patients Ths 
medium, although of unquestioned value in the culture of the 
tubercle bacilli, has not given as high a percentage of positive 
blood cultures m tuberculous children as had been hoped for 
Mishulow®^ feels that the Bordet-Gengou medium is somewhat 
more sensitive than the Lowenstein medium, but feels that 
both should be used m conjunction with one another 

Before refernng to culture and inoculation methods a word 
of warning as to diagnosis by staining alone should be sounded 
Namely, it should be remembered that there are other acid 
fast bacilh which may be mistaken by nucroscopic examina- 
tion for the pathogenic tubercle bacilli Among these are the 
grass baalli, isolated from grasses and often found m niDk, 
the smegma faacilh, often found in unne and in feces This 
bacillus IS a normal inhabitant of animals, including mao, be 
mg found where sebaceous grease is abundant, as about the 
orifices of the body, especially the genitalia, the paratubercle 
bacilli, being acid-fast organisms found occasionally m lung 
gangrene, pustules and abscesses, in tonsillar crypts and naso 
pharyngeal discharges, the acid-fast bacilli in water, occasion- 
ally found m tap water or water that has been exposed to au' 
for some time The organisms are probably grass bacilli 
The question of the relative values of animal inoculation 
and culturing has been the source of frequent discussion It 
is my feehng that with improvements in the methods of cul- 
turing this will supersede the use of animals Recently 
Mishulow, Romano, Melman and Kereszturi®^ examined the 
sputum of 133 patients where the sputum was negative on 
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microscopic examination Equal amounts of the same speci 
men were injected into guinea pigs, and plated on Bordet 
Gengou and Lowenstein media They reported 113 per cent 
positive on Bordet Gengoux media, 9 8 per cent on guinea 
pig inoculation and 6 8 per cent on Lowenstein’s media These 
authors feel that the culture method is more dependable than 
animal inoculation due to frequent deaths and infections of 
guinea-pigs, other infections m animals which may resemble 
tuberculosis, the fact that a minimal number of virulent tuber- 
culosis organisms may not cause infection in the animal, and 
lastly the difficulty of small laboratories in keeping animals 
They point out also that a positive culture can be obta ned 
ivithin a few weeks whereas it takes one to three months for 
tuberculous infections in guinea pigs to become manifest It 
13 probably advisable to use both animals and cultures wherea er 
possible, checking one with the other 

A great deal of work has been done to determine nn> diag 
nostic cliangcs in the blood picture that may occur in tuber 
culosls 

Since Sabin and her co-workers in 1925*- showed wath the 
supravital technic that the primary effect of the tubercle 
bacillus was on the monoc>te of the connective tissue and 
blood, a number of authors have reported blood pictures from 
this angle Carl H Smith** *‘ has shown that the monocj-te 
count, while it docs not perform the function of a diagnostic 
test in tuberculosis, docs suppl) more information on clinical 
activitj than can be obtained from the complaints of patients 
or ph>'sical examination, and even the roentgenogram 

In general, it ma\ be said that the peripheral blood of an 
ambulatoiy child with a positive tuberculin test where the in 
fiction IS quiescent or arrested Is usuallj similar to that of a 
normal uninfected diild except that occasionall> a Ijmpho- 
C)tic increase is found, indicative of a tuberculous resistance 
Iliirlng actlvitj of a tuberculous infection, however, tlie white 
eell count is increased there is an elevation of pol> morplumu 
clear neutrophils and monooles a drop in thi number of 
eosinophils and Ijaiiphocv tes, and a nsing ninnocv te to hanpho 
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cyte ratio The monocyte count is most valuable in childreD 
under the age of four years since during infancy and early 
childhood the monocytes are much more easily called forth 
than later in life 

When a tuberculous infection heals or is arrested the 
Ijmiphocytes are found to be increased in the peripheral blood, 
and the monocytes decreased, a more normal ratio occurnng 

Smith^®' reports the normal monocyte to lymphocyte 
ratio (M/L per cent monocytes/per cent lymphocytes) as in- 
creasing with age from 0 09 in infants under one year, to 0 25 
m children over the age of four years On the basis of his 
data, this author, in an attempt to establish a numerical guide 
to the earliest manifestations of activity, suggests a tentative 
monocyte percentage of 14 per cent and above, together with 
the percentage of lymiphocytes to yield an M/L ratio of OS 
or more 


The platelet count in the tuberculous patient is also not 
diagnostic but more of an index of activity Brock®® found 
that in general the number of platelets increases in clinically 
active tuberculosis and returns to normal limits with the sub 


sidence of activity When, however, the infection was over- 
whelming, the platelet count was often markedly depressed 
This author feels that a nse in platelets occurs so constantly 
in tuberculosis that it may be of diagnostic value in differ- 
entiating It from other forms of pulmonary disorder 

omplement Fixation and Sedimentation Test— Any 
number of modifications of the complement fixation tests for 
^rological diagnosis of tuberculosis have been published 
However, none of these has reached the importance of the 
cons syphilis With all of these variations a 

tuberculniK;^ positive reactions are obtained in non- 

L“ ns o r r 0" 30 modto- 

tions Of the complement fixation tests 

thoueh lacking m reliability Al- 

lesions and ra ° accelerated by onset of exudative 
are manv casp^' Progress of pulmonary tuberculosis, there 
y cases of activity where the values remain normal 
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Fncdlaender” reported on n senes of 100 children between two 
months and twelve years with positive tubercuhn reactions 
Sixty seven of these patients had active tuberculosis Of these 
67 children, 24 had consistently normal sedimentation rates 
rurthcrmore, normal values were found m 17 of 48 patients 
in whose gostnc contents tubercle bacilli were found 

HISTORY 

A careful history will often give supplementary evidence in 
support of a diagnosis of pulmonary tuberculosis In certain 
cases the tubercuhn test may be found positive and the x ray 
of the lungs suggestive It fs m such cases that the history 
proves of greatest value 

Inquiry should always be made concerning any possibility 
of a person intimately assoaated with the child having signs 
of tuberculosis such as chronic cough, fatigue, and loss of 
Height 

rrcqucntly, on going into the history, one finds nurses and 
domestics with these signs nho have lived or are Imng at the 
home of an infected child The chronic bronchitis of old age 
Is often tuberculosis 

Examination of every person in the immediate household 
IS essential, lest an unknown source of infection be |)rescnt, 
and continuing to infect tlic child Ralhbun found nine times 
Ts many cases of tuberculosis in exposed ciiildren as were 
found in nonexposed Opie and MePhedran’* found se\cn 
times as many 

Occasionallv, where a question of an infection with the 
bo\inc tuberculosis organbm arises, it is important to obtain 
Information concerning the source of the child s milk supply 

PHYSICAL SIGNS 

U IS often remarkable how few physical signs arc present 
in certain ca'cs of pulmonary tuberculosis in children, where 
massive lesions are present 

Tile r n\ may show con'ohdition imoKing the greater 
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part of a lobe, and still on physical examination only a sbght 
diminution in breath sounds and a few inconstant rales may be 
heard 

Stewart,' on the basis of a study of 1835 children with 
positive tubercuhn tests, examined at the Lymanhurst School 
for tuberculous children m Minneapolis figured that if 100 per 
cent IS assigned to the tubercuhn test as a measure of effiaency 
in the discovery of childhood tuberculosis, the roentgen exam 
matron has a rehable effiaency of about 25 per cent, and the 
physical examination an efficiency of a small fraction of 1 
per cent 

Certain authors have tried to draw up a picture of a tuber- 
culous child They have spoken of malnutntion, narrow 
chests, winged scapulae, delicate features, long lashes, general 
fine hairmess over the body, et cetera None of these signs is, 
in any sense of the word, dependable for diagnosis 

One often finds well-developed and well-;iourished children 
apparently in good general health, who not only have a posi 
tive tubercuhn test but definite a:-ray signs of an active tuber- 
culous process 

As a matter of fact it is interesting to note, that in a group 
of older children studied by Barnard, Amberson and Loew’® 
at the Bellevue-Yorkville Center in New York, those known to 
be infected with tuberculosis had a higher weight average than 
those who were nontuberculous 

The enlargement of the mediastmal nodes is also very 
obscure when an attempt is made at diagnosis by physical ex- 
amination alone Unless a node presses on the trachea so as to 
obstruct breathing there are usually no definite signs referable 
to this adenopathy Enlargement of the nodes cannot be made 
out on percussion either on the anterior or posterior chest 
wall The D’Espine’s sign is not sufficiently dependable for 
adequate rehance 

Eberson, Delprat and Wolff'*® comparing the physical signs 
found on children with positive tuberculin tests as compared 
with those with negative reacUons found the following 
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206 tnbcrcallfi positive 
cues. 

too tubcTcolIa oetithre 

OMt. 

D ft wgn 

Nomber 

150 

Per 

82 

Nnrabrr 

78 

1 l^ceOL 

1 RS6 

Paravertebral dulness 

111 

606 

71 

1 807 

Manubrium stcnil duln«s ^ 

51 

no 

20 

22.7 


Physical Signs of Tuberculous Parenchymal Lesions 
— The parenchymal lesions found most frequently in children 
arc those of the primary complex with its exudative infiltra 
tion, and the condition known as epitubcrculosis where a sim 
liar exudative infiltration is found but usually with a hilar 
node as a focus 

The physical signs of these lesions are relatively incon 
splcuous Even with extensive involvement one may find only 
diminished breath sounds in a few transient fine talcs The 
percussion note may show some dulness, but often this is also 
absent 

The physical signs of pleural effusion, tuberculous broncho- 
pneumonia and cavntation arc similar to those found in adults 

In cases of milinrv tuberculosis the signs may be entirely 
lacking, or may be very Indefinite Occasionally one may find 
scattered fine rales throughout the chest In some cases the 
percussion note is somewhat tympanic 

SYSIPTOMS 

The svanptoms shorni by children with the childhood type 
(primary complex ly-pe) of tuberculosis are usually very few 
Although there may be an active and progressive lesion, a 
child mav manifest nothing indicative of the infection 

Probablv lassitude and the development of a chronic low 
grade temperature arc the most common syanptoms although 
these may be found fn nianv other conditions of childhood 
such as sinus tis nontuberculous ndeniti' and na'opharvngeal 
infections 

Night sweats are not to be considered as a svmptom of 
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any value since many normal children perspire profusely at 
night 

Coughing, loss of appetite, colds, failure to gam are also so 
common m other childhood conditions that their presence is 
not espeaally significant 

Eberson, Delprat and Wolff'*® studying the past histones of 
206 positive tubercuhn children found the following 



1 

206 tubcmiUn positive 

1 cases. i 

lOO tubcrcubn negative 
caw 

Cough 

Number 1 

63 1 

per cent 

41 8 

Number 

32 

' Percent 

55 2 

Nenousness 

63 

41 8 

23 

39 6 

Lack of appetite 

47 

31 2 

21 

361 

Loss of weight or failure to gain 

46 

30 5 

14 

241 

Fatigability 

35 

23 2 

14 ! 

241 

Night sweats | 

33 

21 9 

13 

224 

Colds 

29 

19 2 

10 

17 2 

Lassitude 

17 

11 3 

4 

69 

Elevation of temperature 

1 

I 3 

20 

^ i 

69 


Hemoptysis, so often found in adults, is extremely rare m 
children 

During exudative infiltrations there are usually few, d 
any, symptoms Occasionally one finds mild early symptoms 
similar to an upper respiratory infection or influenza 
lowing this onset there may be no symptoms whatever m 
spite of a massive pulmonary infiltration 

The S5Tnptoms during the reinfection type (adult type) of 
tuberculosis are the same in children as m adults 
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RECENT DEVELOPMENTS IN THE COMMON CONTAGIOUS 
DISEASES 

These arc interesting \ears in the development of the sa 
cncc of tlie contagious diseases, for every year brings new 
steps forward new fields opened for exploration, new vistas 
of tile future It is true that the clinical aspects of many 
of the communicable diseases have been known for centuries 
Hippocrates described with amazing accuracy an epidemic 
of mumps complicated by orchitis Of this group of ill 
nesses only poliomyelitis was not clearly identified till towaird 
the end of the last century But is was not till the discovery 
of bactcnolog) by Pasteur and tlic subsequent growth and de- 
velopment of serology and immunology dunng the last halt 
century or so, that a true understanding was developed of 
these various diseases and their management And although 
eacli year of late has brought new information of great im 
portance, tlicre still arc mans pallis ahead that lead to much 
uncertainty, many discovcnts that are still to be made Tor 
instance, how, m a practical manner, can children be tested 
for Immunity to sucli troublemakers ns measles, mumps, 
chickcnjiox, and es|iecially pohomvtlitis’ How can one im 
niunirc pemianentiv against manv of tiiesc diseases’ How 
can tile ultramicroscopic viriescs be put to work to defeat 
tlieir Qwai evil results? 

However, a nnidi laudeei advance may prove but a tic 
vclopment of an idm which was tried out manv vears ago 
lor instance, in 1759, 1 rancis Homi in I n„land trictl tin 
ev]>ecimeiu of moqubting su cejitible dulilren with blood ob 
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tamed from measles patients, and succeeded m obtaining a 
modified measles, whicli was m his own words a “much milder 
disease than tlie natural ” His report gives a fairly accurate 
description of the modified measles we are now seeking to 
accomplish ^ 

Viewed from certain aspects, the common contagious dis 
eases can be divided into two groups, such as the frankly 
bacterial diseases in contrast to the so-called “virus diseases ” 
In the former group fall diphtheria and scarlet fever, while 
among Uiose listed in the latter group are smallpox and 
chickenpox, measles and rubella, mumps, poliomyelitis, and 
now influenza The virus diseases have certain features in 
common, m contrast to the bactenal group They are more 
contagious, the immunity conferred by an attack is more 
durable, the complication of a speafic encephalitis is more 
apt to be present, antisera are useless after symptoms have 
developed, and at least until recently it has been impossible to 
immunize witli killed virus 

There has been considerable discussion as to which group 
whooping cough should be assigned The evidence that the 
Bordet-Gengou baallus is solely causative of this disease has 
seemed conclusive, but recent observers such as McCordock 
and Rich have called attention to the marked similarity of 
the pathological lesions of the lung found in influenza, 
measles, and whooping cough, at least the former two of which 
are quite certainly due to ultramicroscopic filtrable viruses 
In each disease the characteristic picture is present of a 
mononuclear cellular interstitial infiltration m the peribron- 
chiolar areas, and in each disease mtranuclear mclusion 
bodies have been found Furthermore, of the features of 
virus diseases, a specific encephalitis is not uncommon m 
whooping cougli, the disease is extremely contagious, anti- 


Home -wrote, “The former (modified measles) arc not attended wtb that 
degree of fe\er which precedes the latter (the natural measles), nor with the 
cough want of rest, and other mflammatory complamts which attend Jt, nor 
c sore Cics, cou^h, hectic fever or ulcerated lungs ^\h^ch so often follow 
It Inoculation appears to weaken the force of all diseases” 
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sera are useless, and one attack almost always confers an 
immuraty However, recent experiments wherein monkeys 
and children have been given whoopmg cough by inoculation 
with pure cultures of the Bacillus pertussis, and the fact that 
\acanes made from this Bordet Gengou bacillus seem to be 
effective in protecting exposed susceptible chddren, furnish 
qmte convincing evidence that the Bordet Gengou bacillus 
IS the prinapal if not the sole cause of whooping cough, and 
that this dcscasc should be listed in the bactenal group 
Tlic diseases may also be dmded into groups by the ex 
tent of the passive immunities a newborn baby inhcnts from 
his mother, and these immunities do not coincide with whether 
the disease is bacterial or virus in ongm Newborn babies 
are aery susceptible to the common pjogcnic infections, the 
upper respiratory infections, tuberculosis, and syphilis, tet 
anus and erysipelas, chickenpox and smallpox, and whooping 
cough, of which the two pox are presumablv virus, the others 
bacterial or spirochetal in origin On the other hand, the 
neivborn infant is resistant to diphlhcna and scarlet fe\er, 
measles and rubella, mumps, and poliomyelitis The clinical 
obscrx’ation lias been expressed that the diseases to which 
the newborn child is resistant arc \irus diseases and tliose 
bacterial diseases m which sjuiptoms arc due to absorption 
of toxins, but this docs not stand too careful an anal>si5 be- 
cause the two ]Hix duscascs arc now thought to be due to clc 
mentary bodies which arc filtrablc \iruscs, and >ct arc dis 
eases to which joung infants are quite susceptible. The 
author has sta.n a cast of chickenpox in a six wia.ks old bain 
albeit a sen mild c isc and the disease has been rejiorted at 
• him dajs. Medical liLslorics sjKak of smallpox in preaac 
cmation da\s as bung a scourge of babies, and the newborn 
ate citlimlj susceptible to \nccination In an\ case the 
immumU of the newliorn ts prcsumablj present as a result 
ot one of three mechani ms I irst, ^lacintal Irarsminwx 
iitlicr of amiliodies (probabU tin princiji il (actor in the pro- 
duction of tin mwborns immiimtal or of antigen (probabK 
amghgibk f irlor), or second lUiimiaori /ruijjmijjieu through 
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either colostrum or milk, either of antibodies or of antigen, 
and convinang evidence of the existence of any mammary 
transmission is still lacking, or third, Uss7ie mmtimly in rap- 
idly growing tissue McKhann in stating this proposition of 
the source of the newborn’s immunity noted that the antibody 
content of umbihcal cord blood corresponds to that of the 
mother’s blood as to diphtheria antitoxm, scarlet fever anti 
toxic substances, measles immune bodies, and neutrahzation 
substances against pohomyelitis virus He generalized by 
statmg that the antibodies which have been demonstrated to 
pass the human placenta are antitoxic or antiviral in char- 
acter 

Following up this observation, he and his coworkers pre- 
pared placental extracts containmg maternal and fetal bloods 
and placental tissue protein, m a 2 per cent sodium chloride 
solution, from which the globuhns were preapitated with 
ammonium sulphate The purified extract contammg prac- 
tically only the water soluble globulin (pseudoglobuhn), he 
showed contained substances, presumably antibodies, which 
had four notable properties, if the mother’s blood serum had 
these properties They could neutrahze diphtheria toxin, 
blanch scarlet fever rashes, neutrahze poliomyelitis virus, 
and prevent measles m exposed susceptible patients This 
fourth pomt has been put to practical use Placental ex- 
tracts have been made, both in experimental laboratories and 
in at least one commercial laboratory, and have been used 
similarly to convalescent measles serum, for the partial or 
complete protection of children who have been exposed to 
that disease The results obtained have been at least so en- 
couraging as to warrant a further continuance of this pro- 
cedure, but government regulations have recently been estab- 
ished which have made the large scale preparation of such 
placental extracts difficult Placental extracts have an ad- 
vantage over human convalescent serum in being more nearly 
of standard potency, as a result of poohng a number of pla- 
centas in the preparation of the extract The dosage, from 
1 to 5 cc , depending on the results desired, and the length of 
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time since the exposure, is much smaller than that of human 
whole blood or adult serum 

In this prevention or mitigation of measles, the use of 
another preparation, parental blood, has become quite well 
known and often adopted Children known to have been 
exposed to measles now customarily receive at the earhest 
opportumtv an injection of scrum or blood from a patient 
who has had measles Sickly children and others whom it is 
desired to protect from any further illness whatever for the 
time being can quite uniformly be entirclv protected from 
measles by 20 cc of parental blood serum or twice as much 
whole blood given intramuscularly, and not haler than the fifth 
day of the incubation penod, which is the fourth day after 
that of the first possible exposure This is usually as early 
as the exposure is known because the exposing case is not 
often diagnosed before the rash has appeared which is already 
the fourth day of infcctivaty 

In most instances it is desired not to give an exposed 
child complete protection to measles, but rather to lessen the 
seventy of the oncoming disease, so that the patient will have 
his measles and presumably be immune thereafter NaturalK 
owing to the unccrtaintv of tlie amount of antibody present 
in the parent s blood no exact dosage of parental serum can 
lie stated for a particular dav in the incubation penod or for 
a particular amount of modification A review of actual re 
suits has lead to the belief that from 12 to 15 cc of parental 
scrum given on the fourth or fifth days of the supposed in 
ciibation period will so modify the oncoming measles that the 
temperature mav not ri'c above 101 ” T, and there will be 
viry little catarrh, no Knpliks spots only a sliplg rash, no 
complications, and a very slight contagiousness It is still 
prcsumixl that even such a slight form of the di ease as this 
will protect a child from infection in cx'c of future ixiwsurcs 
to measles I itllc if anv evidence to this tficet, however, has 
apix arerl m the hlcralure so far, and tin re has been at least 
One report of a ca<e of niiasles occurring in a child who had 
had a ca e of modified measles 
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As to mumps, an interesting conception of the disease 
has recently been given by Montgomery, who beheves there 
IS primarily a blood stream infection by a filtrable virus, 
which has a predilection for the sahvary glands, the pancreas, 
the mature gonads, the meninges, and the encephalon The 
predilection is apparently strongest for the sahvary glands, 
and they are nearly always involved even when there is clin 
ical evidence of involvement elsewhere However, well- 
established cases of mumps meningo-encephahtis are on 
record, in which the sahvary glands showed no evidence of 
involvement 

There have been several recent developments of interest 
in connection with diphtheria The use of alum precipitated 
diphtheria toxoid for immumzation is now quite general 
Toxin-antitoxin formerly used contained an animal serum in 
very small quantities but still enough to sensitize children so 
that subsequent injections of an antitoxin were frequently 
causative of unpleasant reactions In its preparation, diph 
thena toxoid is treated with formalin, completely destroying 
Its toxiaty without markedly impairing its mimunizmg power 
One and a half per cent alum is then added, precipitating the 
toxoid, which when mjected mto the tissues, because of its 
slow absorption, has greater immumzmg power than when 
It is in solution The toxoid floccules will not pass readily 
through a 2S-gauge needle, so that a 23-gauge needle should 
usually be used One dose of 1 cc suffices to immunize at 
least 95 per cent of children under three, but for older chil- 
dren and adults a prehnunary dose of 0 1 cc is advisable to 
prevent possible more or less severe reactions 

A rapid method for culturing diphtheria bacilh has recendv 
been given some attention, whereby 95 per cent of positive 
cultures can be obtained by the end of four hours Sterile 
cotton swabs are thoroughly soaked in undiluted, unheated 
horse serum, and are then lightly flamed to secure at least 
surface coagulation These swabs are then used for taking 
the ordinary routine nose and throat cultures of the suspected 
case They are placed m dry sterile tubes in an incubator 
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and smear preparations are examined at the end of two and 
four hours The accuracy of this method exceeds that of 
the usual Loftier 5 slant method e\cn after eighteen hours’ in- 
cubation, and furthermore proaades for the secunng of pure 
cultures for toxicity tests within eighteen hours, greatly short- 
ening tlie length of time usually ncccssarj for determining the 
virulence of diphtheria bacilli 

The nature of the various forms of infectious laryngitis, 
their differential diagnosis and tlieir treatment, are much 
better undcrstooil than thej were until recently, as the result 
of a more genera! and more skilful use of larvngoscopj in 
tlie routine examination of so-called croup cases on admission 
into a hospital Much progress has been made in lowcnng 
the mortahtv, not only of diphthcntic laryngitis, but also 
of tliosc somewhat similar infections of the laiymx and trachea 
aNhich are due to a streptococcus rather than to the diphthena 
haallus 

So also the management of diphtheria patients with heart 
intolvcmcnt has been helped bj scientific mctliods of preci 
Sion, the electrocardiogram now enabling the detection of toxic 
in\ol\ement of the heart in diphthena, c\cn when no other 
clinical eiadcncc can be elicited Two general li'pes of ah 
nomialitj are found First, evadcnccs of delated conduction 
time of varjing degree up to complete heart block, and 'cc 
ond, an iinersion of the T watc whicli, when it occurs m the 
first and second leads, is considered ctidcncc of toxic intolte- 
niinl of the heart muscle Diphtheria [siticnts arc kipt flat 
on their backs until the electrocardiogram showN that thi 
T ttatc is no longer imtrttxl or of course until the conduction 
lime H normal 

Althougli tlie campaign tor the elimination of diphthena 
has prngressixl so tint etin is large a citj as \onkcrs, \ \ 
lias recentU gone for otcr llircc vears without a single death 
from dlphlhiria, ni \crtliiUs-s repirts occasionallj ap[>ear of 
particulirK Mrtihnl l\-[>es of diplithrria infections o that tlu 
impri ion wasgilnnl iiisonu drills' lliat ))o sibli nia\ strains 
of till orgiiiisni ixisteil for ttliuli thin ua- as \it no suit 


I' I 1 
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able antitoxin However, PovitsLi and her coworkers have 
shown tliat the present standard toxin and antitoxin are still 
suitable for use in the prevention and treatment of diphtheria 
occurring anywhere 

In whooping cough much interest has been attracted the 
last year or so to new vaccines made from the Bordet-Gengou 
bacillus, and their use m the prevention and treatment of this 
disease Sauer has prepared a vaccme from strams freshly 
isolated from cases of the disease and grown on human blood 
agar, then killed and preserved with a 0 5 per cent phenolized 
physiologic solution of sodium chloride This preparation is 
given in total dosage of 80 billion killed bacilh, and after four 
months has, with only two or three minor exceptions in nearly 
1500 cases, given protection against an unknown number of 
exposures to whooping cough, a protection which it is believed 
lasts at least four or five years In a number of families that 
were definitely exposed, 29 of the children had been inoc- 
ulated while 3 1 of their brothers and sisters were presumably 
susceptible and were used as controls, all 31 contracted 
whooping cough, while their 29 inoculated brothers and sisters 
hved with them throughout the incubation, catarrhal, and 
paroxysmal stages without contracbng the disease 

Krueger has recently called attention to the possibil- 
ity of physical and chemical manipulations incident to the 
preparation of vaccines altenng the antigenicity of bacteria 
by denaturation reactions and to offset this denaturation fac- 
tor he devised a technic for the fragmentation of living bac- 
terial cells, and has put into solution or suspension the cell- 
ular components released by this method Such undenatured 
antigens are nontoxic, free from nonspecific elements, yd 
contain the native antigens of the hving bacterial cell m an 
unaltered and undenatured form Using the Bordet-Gengou 
bacillus, he prepared m this manner a pertussis undenatured 
bactenal antigen, sometimes known as U B A , the result- 
ing water-clear filtrate containing the material in molecular 
or colloidal solution, which represents approximately 10 bil- 
lion bacilh per cubic centimeter Commercial preparations of 
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this pertussis U B A are on the market, and while not by 
any means insariablv beneficial, their administration has ap- 
parently given some very satisfactory results, perhaps more 
in the modification than in the prevention of the disease 

As a result of these recent developments, it is now recom 
mended to give the Sauer pertussis vaccine to infants shortlj 
after they are six months of age Four months later they can 
be inoculated against diphtheria, and four months later, or 
when fourteen months of age, they can be Schick tested and 
vacanated against smallpox Should a child who has not had 
the Sauer vacane develop a tight persistent cough and per 
tussis IS suspected, cough droplet cultures should be taken on 
the Bordet blood agar culture plates, and the Krueger vaccine 
started In three days a preliminary report on the culture 
may be given, and a definite report the next day In the pre- 
liminary or catarrhal stage of the disease, positive cultures 
may be obtained in SO per cent of cases With the positive 
culture giving a definite diagnosis even several dnj-s before 
the paroxysmal stage might rcasonabl) be expected, daily 
Injections of the Krueger vacane have been followed by such 
mild attacks of whooping cough in a high enough proportion 
ol the cases to warrant attributing to the inoculations an ap- 
preciable beneficial influence 

Regulations for the Isolation of scarlet fever have rccentlj 
been modified in New \ork City, so that uncompheated cases 
arc now released after twentj-one days of isolation, while 
cases that arc complicated, ns by rhinitis or otitis, arc held 
a minimum of thirty dav-s It is of interest to note that it 
has been shown that children from lour to eleven vears of 
age arc more apt to cause return cases than adults or infants 
1 urthermore, return cases arc more apt to appear m the cold 
seasons, and of course art C'-pcaally more apt to follow the 
riliTst from isolation of those ctse- that were complicated 
hv rhinitis 

In chickeniiox, smallpox, and vaccinka, filtrablc vintst-s 
Kavc been found in the vesicle contents, which have been seen 
as minute |i.arliclrs, ii ually known as elementary bodies and 
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in each disease agglutination of the particular elementary 
bodies has been obtained by tlie use of appropriate serum of 
convalescent patients 

There is much new information about pohomyelitis 
Statistically it is now believed tliat for every patient ivho 
develops paralysis there are three who have invasion of the 
central nervous system without the development of paralysis, 
and 15 to 20 abortive cases with early systemic mamfesta 
tions only (Paul and Trask found the ratio of abortive cases 
to frank cases to be about 5 to 1 ) 

Of patients developing paralysis, about 8 per cent make a 
complete recovery while still m isolation, that is, during the 
first three weeks, and including them, 30 per cent show no 
paralysis at the end of a year Bulbar lesions, if not fatal, 
are more apt to be followed by complete recovery than spinal 
lesions For instance, nearly 60 per cent (58 33) of patients 
with facial paralysis alone are -without paralysis one year 
later 

At least one portal of entry of the virus is the nasopharynx 
to the olfactory bulb, whence it passes along nerve fibers 
through the base of the brain to the medulla and the cord 
Brodie believes this the only portal of entry Others have 
noted in patients dying very early in the disease as well as 
m those dying late certain constitutional manifestations, such 
as mvolvement of the reticulo-endothehal system and of the 
lymphoid structures of the gastro-intestinal tract which might 
be said to correspond to the clinical mamfestations that are 
to be noted in the prodromal period of certain cases On 
this and other evidence it has been argued that the disease 
IS at first a S5rstermc infection, perhaps as a result of inges- 
tion of the virus, and only later is the virus localized m the 
central nervous system However, neither in man nor in ex- 
penmental monkeys has the virus ever been found in the vis 
cera, the blood, or even the spinal fluid in any stage of the 
disease, and the cause of the so-called “constitutional patho- 
logical findings” might arise from the involvement of the cen- 
tral nervous system, the changes not being specific of poho 
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myelitis The virus has been demonstrated in -washings of 
the nasopharynx of patients and well earners, in the brain 
substance of monkeys during the incubation period, the later 
on in the incubation penod the further on toward the medulla 
from the olfactory bulb, and of course in the medulla and 
cord substance of monkeys and mankind djing of the dis 
ease. The virus reaches the cord before the onset of symp- 
toms and very early in the course of the disease exerts its 
action and becomes fixed in the nerve cells Nerve cell dam 
age IS not as severe in the medulla as in the cord 

There is clear evidence that virus has a predilection for 
cord tissue, even rather than brain tissue, because the latter 
expenmentally has an antiviral action while the cord absorbs 
virus However, encephalitic forms of poliomvchtis do occur, 
and 3 per cent of the poliomyelitis patients in Willard Parker 
Hospital in 1933 were of this type The mortalltv was 75 
per cent in contrast to slighti) below 10 per cent for the 
bulbar and spinal cases combined, of this senes 

Of the clinical manifestations, most have been well known 
for some jears, but the preparalytic stage is recognized far 
more often than it was before tlie 1931 epidemic. In addition 
to tile better knowu manifestations of fever, headache, vomit 
ing stiff painful spine muscle tenderness, hyperesthesia, and 
general irritabilit> , tlie frequent occurrence of a coarse tremor 
in this stage should be noted 

\s to prognosis it niiv perhaps be stated that there is a 
slight unfavorable difference in the prngnos s it 

1 The on'cl es sudden 

2 The prostration is marked 

3 The admission temperature is over 102 1 
■t Tlie spinal fluid cell count is over ItO 

The earlv apiaarance of a paralysis does iivt soini to m 
diratc greiter si non m'ss of oiitlnol as regards life 

Tin (iTclu all\ immuni/ation is now po-sdilc bs i nuinlier 
of different nieihoel' \ fJtsm inimunltv li ting not more 
than two to tour weeks ninv jicrliaps 1 h oblalneal b> the ad 
mini tratlon ed ronv-de cent s, nim, of pooleal adult ‘era or 
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of pooled placental extracts, but their efficacy is difficult to 
prove, even as is the need of any particular child for such 
immunization Titrating a person’s blood against the virus 
in monkey experimentation has until recently been the only 
method available for determining the presence or absence of 
antibodies speafic for this infection, but Brodie has very re 
cently reported that mice can be used for similar tests instead 
of monkeys, and that because of a much shorter incubation 
period in mice, the testing of human blood specimens for 
poliomyelitis antibodies is made much quicker and far less 
expensive However, when one child in a family has de 
veloped the disease, it would probably be well for the other 
children in that family to receive at once some such injection 
as convalescent serum, as susceptibility to the disease some 
times seeming to run in families 

Two methods for developing an actwe immunity m man 
have recently been descr bed — one using an attenuated virus, 
the other killed virus Kolmer treated with sodium ricinoleate 
a spinal cord emulsion containing virus, npened the product 
two to four weeks in a refngerator, and tested the product for 
sterihty m aerobic and anaerobic culture The preparation 
was stdl able to cause poliomyelitis in monkeys by mtracere 
bral injection, but the disease had a longer incubation penod 
and was less severe than normal After monkey expenmenta 
tion he tried inoculating himself and his own and others’ chil- 
dren by the subcutaneous route, and proved the development 
of helpful amounts of antibody even within a week’s time 
His virus is attenuated, not dead, but is given subcutane- 
ously safely, while if given m the nose it might be very 
dangerous 

Usmg a virus killed by formahn, Brodie has similarly m 
oculated himself and a number of children, as well as monkeys, 
and has also shown the rapid development of antibodies The 
virus suspension used for the preparation of his vaccine was 
cultured aerobically and anaerobically before it was treated 
with 0 1 per cent formahn for sixteen hours Of a 10 per cent 
suspension, he administers 1 to 2 5 cc mtracutaneously (a 
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painful procedure) and the remainder of 5 cc. subcutaneously 
in the abdommal wall, and has repeated the injections after 
ten to fourteen days He has showed that either one or two 
doses gave appreciable immunity to monkeys, the amount com 
panng favorably with the immunity developed by active virus 
or after convalescence, and much more important, that such 
\ acanalion gave an appreaable antibody response m humans 
ttnicther or not the immumty will last more than a few 
months is still to be determined 

In the treatment of the disease the value of serum is still 
much debated Many are convinced not only that there is no 
good evidence that any serum by any route has been of value, 
but that after tlie onset of mamfcstations of iniolvement of 
the central nervous system serum can't be of value, being un 
able to reach the virus which is already tied m close associa- 
lion with the nerve cells 

Park has called attention to the fact that in any disease 
nhen a filtrablc virus is the etiological factor as in poliomyel 
itis, no convalescent immune serum has as yet been shown to 
be effectual in an> but a preventive manner 

On the oilier hand, it is believed that complete rest from 
the earliest moment is vitally essential, rest of the whole m 
divadual, and should paralj'sis develop, rest of the affected mus 
clcs and of their opponents The use ol oxygen and glucose 
for toxic cases is valuable In bulbar cases gavage is helpful 
in avoiding aspiration pneumonia Bulbar cases do not do 
ndl in respirators In fact, the respirator is not the lifc- 
faver it was at first thoughU In 1931 there were ncarlj twice 
as manj patients in Willard Parker Hospital who needed res 
piralor treatment as could be provaded with it Two com 
parable scries of cases were thus provided for slud>, those 
that were put in respirators and those that were not A1 
though the mortaIit> in the two groups while in the hospital 
was comparable, one vear later five limes as manv of the 
rx’spirator patients had dicil having provxd verv liable to 
toiitract pni umonia in the sub cqurnt months after Icavang the 
lifKpiial 
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This review but skims the surface of the recent develop- 
ments in this group of diseases, but perhaps enough to show 
that interesting and important additions to a more accurate 
understanding of the common contagious diseases have taken 
place in the past two or three years, and still more may be ex 
pected in the not too distant future 
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MANAGEMENT OF THE COLD PROBLEM IN INFANTS 
AND CHILDREN 

At llic present time tlicrc is c\ndcncc that the etiology of 
the common cold is a complex one Brieflj stated, this thcorx 
of ctiolog} IS as follows It is believed that llie initiating 
agent in outbreaks of the common cold is usuallj a filtrablc 
varus, and that this vinis has the power to activate certain 
bacteria often found in the respiratory tract, so that a factor 
of bacterial infection Ls added to the factor of virus infection 
it IS also believed that the alrus infection bj itself is probablj 
a rather mild self limited disease and that the complications 
of colds are causexi b\ palliogcnic bacteria 

Now the existence of the mcus has been chieflv shown in 
adults but there is no reason to beliCYc that it does not exist 
in childhood for colds are readilj communicable from cliil 
dren to adults and air versa nnd the colds of one group 
show no fundamental dissimilarltj to those of the other On 
the other hand the activatii-s of the pathogenic bacteria arc 
more riadilj demonstrable m small children than in adults 
Although there seems to be no fundamintal db iniilariii 
of mechanism m the two groiiiis, clinical differences certainlj 
exist Tliesi nia> bi sumnuin/ed as follows (i) Tlic ten 
dine\ for childrin to liaic a mild degrieot frier \ ith an ‘ un 
coniplieatixl cold andi21 in addition to simisitis ilie much 
grratir incidriici in childhooi! of infix lion of tin iiiiddh rir 
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the mastoid cells, and prolonged inflammation of the cervical 
lymph glands as complications of upper respiratory disease 
It IS obvious that the treatment of the last named complica 
tions falls outside the scope of the general consideration of 
the cold problem in childhood We shall, therefore, go on 
to a bnef discussion of the therapy of the “uncomplicated” 
cold m childhood, to be followed by a more extensive review 
of the methods of prevention 

Bearing in mind the features that distinguish colds m child 
hood as mentioned above, certain pomts of general Jreatment 
are obvious Owing to the tendency for fever to occur in the 
early stages, it is best that the child be kept in bed dunng this 
period, and owing to the possibility of complications, it is 
advisable to keep the child indoors for a day or two afterward 
in wmter weather The room should be well-ventilated but 
warm, the use of a small pillow under the child’s head is 
also advised m the hope of dimimshing the likelihood of 
middle-ear disease Drug therapy is limited to the use of 
catharsis, if such is indicated Parenthetically, one may say 
that It IS very doubtful whether a cold can be “aborted” by 
catharsis, or, for that matter, by any other measure The 
use of alkahs or sedative drugs, both popular measures m 
the treatment of adults, is not to be recommended Diet 
should be simplified, and the fluid intake kept well up 

In regard to local measures, three varieties of apphcations 
come to mind First are the local antiseptics, here one may 
say that there is no theoretical or practical evidence that 
stenlization” of the mucous membrane during an acute cold 
IS possible Next are the vasoconstrictor drugs which shrink 
the mucous membranes and therefore promote drainage of 
the paranasal smuses Strong solutions of these drugs are 
irntatmg and their unrestncted employment IS to be con- 
demned, however, the use of % of 1 per cent ephedrme 
ilkaloid in oil for a few days is considered of value in lessen- 
ing comphcations Another method of deahng with thick 
jecretions m infants is the use of very gentle suction with a 
5oft rubber bulb Lastly, there are the bland, nonirntating 
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nose drops, sucli as simple albolene, which are supposed to 
allay irritation These are probably bencfiaal where much 
cxconation of the nares is present, although here again it 
has been argued that the use of oily substances in acute 
rhi&itis may block the normal drainage of secretions To sum 
up, then, there arc no local measures of any specific \alue in 
the treatment of the uncomplicated cold 

Unfortunately, the immunity conferred by an acute cold 
IS often of short duration Many children appear to be ax- 
tremely susceptible not only to colds but to their complica 
tions, and, in fact, these diseases in many households consti 
tute a problem of great magnitude It seems logical therefore, 
to inquire into the methods of prevention as opposed to cure 
Now, It 13 probablj true that city children are more hea\il> 
afPictcd with colds and their sequelae than country children 
Doubtless this is largely a result of the dcnsitj of population, 
which increases Che distribution and dosage of infective mate 
rial It is the author’s opinion that the modern custom of 
massing susceptible small children together in da\ nurseries, 
nursery schools, and kindergartens indoors in the winter in 
creases the incidence of respiratorj' dbease Another factor 
that has been mentioned is the constant stirnng up of dust 
by the tires of rapidlj moving motor cars In any case, there 
is a feeling that colds arc more of a problem than they used 
to be, whatever the cause, children must live in the atv , and a 
great deal of investigation has been made in an effort to render 
the highly susceptible city child less susceptible to colds 

The first of the preventive measures that comes to mind 
IS quarantine — the isolation of the infected child or adult in 
the home, and the removal of all infected children from school 
or kindergarten This is obvlou«Iv right in principle, from a 
practical standpoint hovvcvir, real quarantine is im|)o siblc 
It must be remembered that the common cold es one of the mist 
highlv communicable of all diseases, and that it i* probablj 
communicable cviai before the seaiiptoms nri reallj inanifesi 
frill 1 ohiion technic is hardlj I'xrr practicable in the hour 
'vevaathcle'S, these efloits it quarantine are sound in ihron , 



748 


YALE KNEELAND, JR 


they probably decrease to some extent the dosage of virus, and 
should be continued 

Turning now to methods which have been recommended 
to render the individual child less susceptible to colds, one 
finds many references to the subject of nutrition It would 
seem that the resistance of tlie well-nourished child should be 
higher than that of the ill-nounshed This is probably true 
with regard to the resistance in extreme marasmus and star 
vation However, within the limits of the very well-nounshed, 
normal, and moderately undernourished groups, it has not been 
possible to demonstrate any difference m susceptibility to 
upper respiratory disease This, of course, should not be con 
stnied as an argument against the practice of good nutation, 
but simply as another discouraging feature of the cold problem 

Intimately hnked with nutrition are the vitamins, and these 
various entities have been studied in relation to respiratory 
disease The most tempting of tliese is vitariiin A, which was 
at one time actually designated as the “anti-infective” vitamin 
owing to the effect which it had on rats which had been sus- 
tained on a vitarmn A-free diet It must be borne in mind, 
however, that a vast difference exists between the supplying 
of a necessary vitamin to an ammal in a state of deficiency, 
and the use of excessive amounts of the same vitamin in mdi- 
viduals taking a normal diet The ordinary diet of infancy 
and childhood is not a vitamin-deficient one, and it is not 
logical, therefore, to expect much benefit from the use of 
vitamins in excess This mdeed is the case, and controlled 
experiments have not yet shown that the susceptibdity of chil- 
dren to colds can be modified by the emplojmient of large 
amounts of vitamins The same may be said of ultraviolet 
irradiation Here is an agent which is undoubtedly concerned 
in the manufacture of vitamin D, m addition it would seem 
to convey the mysterious therapeutic effect of tropical sun- 
hght It is not surprising, therefore, that the sun lamp was at 
one time expected to endow those supine beneath it with the 
imperviousness to respiratory disease characteristic of tropical 
residents Such, unfortunately, has not proved to be the case, 
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for very careful studies of the effect of Alpine light in children 
Tswell as adults have not shown it to dinunish susceptibility 
to upper respiratory disease. 

The child’s clothing is an important part of his general 
hygiene, children are often overdressed in cold weather, and 
It IS advisable to use a minimum amount of clothing indoors 
The underwear should be of silk, or silk and w ool, light weight, 
and short Additional warmth maj be provtded bv a sweater 
indoors, and out-of-doors by coats and leggings Furthermore, 
It may be added, that the attempt to condition the air of 
playrooms in regard to moisture, temperature, and dust, is 
a worthy effort in the direction of cold control 

From a consideration of the foregoing data It becomes 
plain that we do not really understand the general and con 
stitutional factors which underhe susceptibility to colds That 
variations in susceptibility exist, however, is abundantly evi- 
dent, and one is led to inquire whether there exist anv spcafic 
immunological mean-s of increasing resistance As there is 
no method at present for immumung against the varus of the 
common cold, what is the value of attempting to immunize 
against the secondary invaidors? This brings us to the subject 
of the so-called “cold v acemes ” 

At the outset it may be said that "cold vaccines" used as 
a routine measure in indiscriminalclv selected groups of chil 
dren arc disappointing However if we hear in mind the 
importance of these secondary bacterial invaders which it is 
•o easy to demonstrate in childhood, and also the tendency of 
susceptible children to have the mimeroii', complications of the 
common cold, it is possible to assume that bacterial vaccines 
might milucnce, not tlic incidence of the common cold but its 
seventy and complication- 1 or this rta on bactcnal vacant-. 
would be indicatctl not a.s a routine procetlurc but ratber as 
a special nica-surc to Ik emplovetl onlv in tlio-c children wiio 
have shown an e'pcciallv high susceptihilitv to respiratory 
dLca-es From tin data which havt hctn collected we hcheve 
tins to be the case I x)KrlmenL- condiictetl on groups of 
rhlldriai under coniimum oli-irvation with ailcqu.itc controls, 
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have shown that the use of such vaccines does diminish the 
seventy of colds and their complications, while the number 
of colds is not altered 

In order for such a vaccine to be effective we believe that 
It should be as simple as possible, and that it should be ad 
ministered over a long period of time The average stock 
vaccine contains so many different organisms, many of them 
probably irrelevant, that the antigenic value of any one must 
be low Experience has led us to beheve that the important 
respiratory bacterial invaders in childhood are the pneumo- 
cocci, H influen/ae and hemolytic streptococci We feel 
that a satisfactory vaccine can be made of these three In 
regard to the pneumococcus, we do not advise the mclusion of 
types I and 11 which are rarely encountered in mfancy and 
childhood, but rather types VI and XIV, which are very com 
mon, together with type III, which at times gives nse to 
mastoidiUs A vaccine can be made up of the organisms men- 
tioned so as to contain approximately one bilhon orgamsms per 
cubic centimeter The course of injections should be com 
menced fairly early in the autumn, starting with 0 1 cc. and 
working up by tenths to the maximum of 1 cc We beheve it 
advisable to give the injections twice weekly for two or three 
weeks, and then at weekly intervals for a long period of time— 
perhaps for the entire winter 

A cumbersome procedure of this sort, offermg only limited 
benefits, is clearly indicated m special cases only — as we have 
pointed out, in the small group that is highly susceptible to 
respiratory disease In this group, experience indicates that it 
is of value, and constitutes, we beheve, the only method of 
attack on one aspect of the cold problem, although at best it 
is a poor one 



ifedical CUnki 0 } North America 
^ovembeT 793S New } ork ^imhrr 


CLINIC or DR JOSEPHTNE B NEAL 

In Charge Division Applied Therapy, Bureau of Labora- 
tories, Department of Health, Nets York City 


DIAGNOSIS AND TREATMENT OF MENINGITIS 

Meningitis is a relatively uncommon but extremely 
serious disease. It folloivs, therefore, that feiv physicians see 
a suffiaently large number of cases to draw accurate conclu 
sons in regard to the vanous methods of treatment In tins 
discussion I shall de\ote most of the space to meningococcic 
meningitis This is b> far the most imporhint form because of 
its greater frequency in normal times, the occurrence of epi 
demies, and its favorable response to adequate therapy 

Tables I and 2 show the distribution b> age and etiology 
of more than 3000 cases of meningitis Table 1, common 
forms. Table 2, uncommon forms A study of these tables 
shows the great preponderance of the nieningococac form, 
although there lias been no real epidemic of meningitis in New 
\ork City during the time the^c cases have been collected 
The tables also show the relative frequency of memngitLS in 
children 

Cases of meningitis due to streptococcus and pneumococcus 
arc usually secondarv to some primary focus of infection in the 
rcspiratorv tract, in the car, or in the sinuses It is interesting 
to note that during the past three or four years then has liccn 
an increase in the number of cases of meningitis due to Baallus 
intlucnEac Of coiuse, innucnial meningitis has no connection 
wimtever with clinical influenra Indreel it was notial in the 
'I'ldemic of influcniia in IGIS and lOlG lliU there was no in 
crease m the number of ra.cs of influenral meningitis in New 
loth City ,Vs IS will knowai, the great majority of Incteri 
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ologists do not regard the influenza bacillus as an etiologic 
factor of clinical influenza It is, however, the etiologic 
factor of influenzal meningitis 


TABLE 1 

MEtiiNGiTis — A ge and Etiology 
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It should be understood that a memngitis associated with a 
definite focus of infection is not necessarily secondary to it- 
Not infrequently we see cases of menmgococcic meningitis fol- 
lowing a pneumonia or otitis media which are in all probability 
not due to the meningococcus Again, a recent case of menin- 
gitis caused by hemolytic streptococcus occurred during con 
valescence from a pneumococcus type II pneumonia 

The memngococcus is almost constantly present m the 
nasopharynx of patients suffenng from memngitis This is 
also the case in a certain percentage of healthy mdividuals, 
who have had no contact with patients It is assumed that the 
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disease is spread hrgelv by earners since there are relatively 
few instances of direct exposure From the low morbidity even 
In epidemics, it would seem that most individuals have dev el 


TABU 1 

Unusual Iyiis or Mlki emv— V i v-T) f-nuUKiv 



A ? 

Tv i 

3 

x 

8 

n 

a 

•c 

f 

p. 

ca 

ii 

il 

u 

2 

C 

- ? 

H 

at 

J 

1 

rC 

c 

e 

I- 

1 

1 

11 

F 

3 

1-3 roonlhs 


1 5 





' 



2 

5 

14 

4 Ihrouph 0 


t 








2 

8 

in 

7 throuRh 12 

2 

1 r 

2 


* 





-4 

n 

21 

UmJer 1 j-car 


• s 

7 


' 



i. 


R 

24 

45 

1-2 jTan 

' 

1 


_ 




t 

1 ' 


10 

2-3 5 can 

Li 

‘ 


> 

1 




1 


S 

^ 5 >ean 

' 

' 








2 

7 

13 

5-10 )can 

4 

‘ 1 


1 



1 



3 

IH 

21 

10-20 >T*r» 



S 



2 



1 


20 

40 

Over 20 jTan 

15 

' 


> 


1 




5 

41 

40 

Noipe gl\cn 








- 

.1 



4 

4 

Total 

11 


*> 

4 

5 

1 

•> 

L. 


6 


2l'> 


ojicd in immunitv in ^omc vviv From the compiriliviU fen 
records of direct exposure, the inciibition fwriod sums to be 
vhort, pcrln|>s three to five divs 


SYMPTOMATOLOGY OF MPNINGOCOCCIC MEKI CITIS 
The symptoms of minlngitis ire due to vinoiN ciu=cs 
Tlicy nnv bt regarded is reprocnlint; i gcneril reaction to in 
acute infection and al o i xpcclfic reiclion due to the invoUi'- 
tnent of the memnge-. and ccntt-il nmoiw svstnn It K 
'■omctimes difliaill to decide eviclK which ilenunt produces 
a Rivtn svmptim Tin iclion of a toxin tin mernsHl j,t, 
sure of till spmi) thud or tin ntivi mil iniiintoi tdition m 
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the meninges and nerve tissue In the production of many of 
the symptoms doubtless one or more of these elements play 
a part 

The symptomatology of all types of purulent meningitis is 
m general the same Of course, m meningitis secondary to 
other infections the onset is usually masked by the symptoms 
of the primary infection It will be necessary, therefore, to 
descnbe only the symptomatology of memngococac menin 
gitis, and that rather briefly The clinical picture m all is 
modified by the severity of the infection and the resistance 
of the individual For climcal purposes, it is convement to 
consider four types (1) The usual type in older children and 
adults, (2) clinical picture in infants, (3) sepbcemic type, 
and (4) fulminating type 

1 The Usual Type in Older Children and Adults — 
The onset is abrupt with rare exceptions The attack is usu 
ally ushered in by intense headache, vomiting, fever and often 
chills Vomiting occurs almost constantly early in the disease, 
and may be very persistent for the first twenty-four to forty- 
eight hours The temperature at onset is almost mvanably 
high, from 102° to 105° F , and ordinarily it remains elevated 
though with remissions, as a rule, every few hours durmg 
the course of the disease, followed by lysis if the patient im- 
proves Rarely a case is pracUcally afebrile throughout a long 
and tedious illness The pulse is usually mcreased in rate 
though often not in proportion to the temperature It is regu- 
lar in rhythm and of good volume and tension The brady- 
cardia and irregulanty of the pulse that are so often encoun- 
tered in tuberculous meningitis are unusual The respiration 
IS often of the Biot type, showing marked variation in rate 
an depth In very severe cases the Chejme-Stokes type may 
develop especially near the termination Convulsions may 
occur eyeaally m young children The patients are fre- 
quently hyperesthetic and sensitive to light There may be 
paim in the back especially m the cervical region 

mental condition is subject to the widest variations 
In rather mild cases the mentahty may be pracUcaUy normal 
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throughout the course except for some irritability and restless 
ness In more severe cases, active delirium may develop early, 
sometimes clearing up after the first dose of serum In un 
favorable cases, the dclinum is usually succeeded by stupor, 
progressing to coma In other severe cases, there may be a 
condition of semistupor or even coma early in the disease 
The bowels are usually constipated and there is often retention 
ol unne. There may be loss of sphmctenc control in the very 
SCI ere cases in which coma develops 

Hypertoniaty of certain muscles probably due to intlam 
mation of the meninges over the posterior nerve roots is al- 
most constantly present in patients over a >car old This 
shows Itself in vairious ways, first in rigidity of the neck 
which varies from a slight antcro|ioatcnor suflness to a re 
traction wath almost complete fixation of the head The 
retraction ma> be so great that swnllonang is almost im 
possible Another manifestation of this hj-perloniaty is o[)is 
thotonus which often develops in serious and prolonged cases, 
cspeaallv in posterior basic tvpes A iKHutivc Kcmig sign 
is a third manifestation It is often absent or diflicult to 
determine in young children To the same cait'e are doubt 
less due the Brudrinski neck and leg signs Paralvses are 
rare but thc> maj occur Thej ma\ be very transient 
Taralj'sis of the eje mu'cles wath resulting strabismus and 
ptosis arc the most frequent and persistent W c do not attach 
much importance to Babinski and confirmatorv signs unless 
tliere is a hemiplegia Tremor of the coarse intention tj'pc 
occnsionallv occurs Larl> in the disease the tendon rdlexcs 
are apt to be exaggerated and i-qual, later Ihcj ma\ become 
unequal, dimine-hcd and finallj lost Tlit reaction of the pupils 
to light follows the same course Ophthalmoscopic txamina 
lion often sliows moderate, congestion of the disk Rarclj 
there Is an optic nciinlis with or walhout choking of the disk 
Incliildrcn a (lositKe Macewm «ign Indicatin,., increased mtra 
vaaitriciilar pre- lire can usiiall> be drievleei \n herpetic 
eruption Ls frc<iiieiiil\ present It most often occur- along the 
mucous numbranc of the lips or in a mon tinii ual locatiun 
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upon the ball of tlie foot or along the course of one of the 
nerves It usually appears on tlie third to the seventh day 
and has no prognostic sigruficance An hemorrhagic eruption 
occurs in 12 to 15 per cent of the sporadic cases The spots 
vary in size from petechiae to enormous blotches This rash 
appears early (within tlie first thirty-six hours) and usually 
fades in two or three days It must not be forgotten that a 
hemorrhagic rash may occur in other forms of memngitis mth 
septicemia and is, therefore, not pathognomomc of meningo- 
cocac infection We have seen cases of influenzal, staphylo- 
coccic and streptococcic memngitis with an hemorrhagic 
eruption This early hemorrhagic rash, which is speedily fol 
lowed by meningeal symptoms, is due, we believe, to transient 
invasion of the blood stream by the meningococcus or possibly 
to the reaction of toxms In a senes of 43 early cases, 21 of 
whom had a hemorrhagic rash at the time blood culture was 
taken, there was a positive culture in only three mstances 
This hemorrhagic rash does not by any means necessanly 
indicate that the disease is of the septicemic type 

The course of the disease, in the treated case, depends on 
how early the serum m adnumstered and the response of the 
patient to the treatment There are four courses which the 
disease may pursue (a) It may run an acute course, the 
patient either dying or recovermg after a few doses of serum, 
(b) the disease may be greatly prolonged so that 20 or more 
doses of serum may be given before death or recovery finally 
takes place, (c) the disease may relapse after apparent re 
covery, indicating perhaps that some focal or walled-off mfec- 
tion has broken down, a type of case m which recovery not 
mfrequently takes place, (d) there is a course in which there 
is blocking due to the formation of adhesions and these may 
be either along the spinal canal or at the base of the brain 
2 Clinical Picture in Infants— It has been shown m 
Table 1 that more cases occur m the first year of hfe than m 
any other one year It is at this age that mortality is highest 
and diagnosis most difficult In infants we do not see early 
stiffness of the neck, the Kemig sign or the changes in reflexes 
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that charactcnze the disease m older children and adults 
The onset is less sudden There is often vomiting and pnctic 
ally always some intestinal disturbance, especiallv the presence 
of greenish, slimy stools There is an irregular fever The 
gastro-intestinal condition docs not respond to the usual 
method of treatment ConTuilsions may occur early, but these 
arc so common in other dtseascs of infants tliat they arc not 
diagnostic. 

Usually ten days or two weeks ha\e elapsed before symp- 
toms develop tliat direct tlic physiaan’s attention to the central 
nenous system These may be the development of strabismus, 
a fairly well-defined rigidity of the neck, or severe convulsions 
Much earlier a bulging of the fontanel may have been detected 
it an c-xamination of tlic child had been made when he wais not 
crjing The presence or absence of a bulging fontanel is an 
almost invariable indication of the st itc of pressure of the 
spinal fluid It is not absolutclj reliable because on several 
occasions a lumbar puncture has revealed increased pressure 
although the fontanel did not bulge 

The pupillary and patellar reflexes are often normal until 
the case is well advanced Certamlj an irregular fever and a 
gastro-cntcritis that docs not respond rcadilv to treatment, 
espcaally when there is a bulging fontanel, arc sufficient indi 
cations for earlj lumbar puncture 

It is in these young children that a walling off of the Iiasc 
with re-.iiltant drv tap mo-t frequently ocnire 

3 Scpticomio Typo — ^Tlns ivpc of meningitis is quite 
rare among sjvoradic ca'cs, but in certain of the army camps 
during the war and in the more recent epidemics of the Wc't 
there was a large percentage of this type of case The carlv 
picture Is that of a septicemia rather than that of a mcnm 
PUU, the meningeal svanptoms developing five or sit c]ajs or 
more after the onset 

A protu e and rapiiilv spreading maeutopapuhr O’- purpunc 
rash IS an almost constant feilurc Often the rash is pol\ 
miir|vhinis presenliiig a romhtn.atiim of erv tliematoiis and him 
onhagic spots The iraiptlon usually jversisLs for some time 
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Other indications of a generalized blood infection such as joint 
involvement may be present even before the meningeal symp- 
toms Of course, the blood culture is positive 

4 Fulminating Type — ^This type is rare except in epi 
demies It is characterized by a violent onset The patient is 
usually seized with severe headache and vomiting and speedily 
loses consciousness There is an overwhelming septicemia 
The course is very brief, death occurring withm from twenty 
four to forty-eight hours, or even less There are cases on 
record in which the patient retired m apparently good health 
and was found dead in the niormng The importance of this 
from a medicolegal standpoint must be borne in nund 

TUBERCULOUS MENINGITIS 

The symptoms of tuberculous menmgitis are too faraihar 
to reqmre much discussion Before epidemic encephalitis ap- 
peared, most of us felt fairly confident in maLmg a diagnosis 
Now we reahze that it must be confirmed by the spinal fluid 
exanunation It is worth pomting out that the onset is not 
always gradual It may be quite abrupt, suggesting a purulent 
meningitis There may be paralysis, suggesting pohomyelitis 
One of our patients had a psychosis at the onset, another per- 
sistent hiccough 

EXAMINATIONS OF THE SPINAL FLUID 
The prmcipal points to be considered m the examination of 
the spinal fluid are these Appearance and amount, cytology, 
bacteriology by smear and particularly by culture, the protein 
and sugar content, the Wassermann, and animal moculation 
if indicated 

In memngitis the bactenological is by far the most impor- 
tant part of this examination, and one that is unfortunately 
not suffiaently stressed The smears from the centnfuged 
sediment should be stained by the Ziehl-Neelsen method if 
the fluid is clear, by the Gram method if it is cloudy, and by 

both methods in hazy fluids if no organisms are shown by the 
Gram method 



DIAGNOSTS AND TRKi\TilEOT OF MENTNCITIS 759 


It has been our experience that the stained smear alone is 
unreliable in the diagnosis of purulent meningitis The organ 
isms are often very pleomorphic and while gram negative 
organisms arc always gram negative, in many instances gram 
positive ones will show as gram amphophilic or even as com 
pletely decolonzcd forms It is only when the organism has 
been identified by culture that a definite diagnosis can be made 
The centrifuged sediment should be planted on a vanety of 
mediums for early identification and an anaerobic culture 
should always be made All organisms isolated should be 
studied until they arc thoroughly identified Cultures should 
not be discarded as negative until they have been incubated 
for a period of two weeks or more 

A few points should be considered in regard to the fluids m 
the different types of meningitis 

Spinal Fluid in Tubercnlous Meningitis —In tubercu- 
lous meningitis, the fluid is usually fairly clear, rarcl> slightly 
cloudy, a web almost constantly forms when the fluid is allowed 
to stand The cell count vanes from a moderate increase 
above normal to several hundred cells, the cells usually show 
mg a preponderance of mononuclears except in the slightly 
cloudy fluids when the polymorphonuclcars predominate By 
careful technic, the tubercle bacilli can be demonstrated in 
the smear in more than 90 per cent of ca-cs It has recenlh 
lieen shown that the tubercle baalli grow rather readily on 
llordct medium, the culture appeanng in three to four wrekv 
The cultures have sometimes growai whtn no organisms could 
be demonstrated in the smear This culture methori has cer- 
tain advantages over moailation of the fluid in guinea pig 
Tlie protein in tuberculous meningitis is increased in \ arving 
degree The sugar content is visually normal carlv , but as thi 
di ease progresses il ordinarilv liccomes greatly diminl htxl 
In a few rare instances, it lias rcmatnerl normal almo-i to iht 
end of the illnc's 

Spinal Fluid fn Purulent Meningitis —In puruhnl 
meningitis, the fluid mav varv m apjicarancc from slight bazi 
ncsv to ji ihlck piinilent exudate Tlic crll count is not par 
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ticularly reliable for two reasons The cells settle out quickly 
and It IS almost mipossible to obtain uniform distnbution. 
Agam, the first and last portions of the fluid obtained at a 
lumbar puncture may vary very greatly m cytology For 
these two reasons it is almost impossible to obtain a really 
accurate cell coimt 

The importance of the bactenologic study m purulent 
meningitis has already been emphasized The protem content 
is increased in varying degree The sugar content may be 
normal early in the disease but it is usually decreased later, 
returning again to normal if the patient responds to treat 
ment The return to normal of the sugar content of the spinal 
fluid we regard as second m importance only to the disappear 
ance of the orgamsms We think the study of the sugar con 
tent in spinal fluids is of much more diagnostic importance 
than the chlorides It is essential to make a daily complete 
study of aU spinal flmds This study is an important indica 
bon of the course of the disease and the efficacy of treatment 
Not mfrequently a drop m the sugar content has forecast an 
exacerbation, even before orgamsms reappeared This daily 
study of the flmds also rules out the possibility of missing the 
development of a mixed infection 

OTHER LABORATORY STUDIES 

Repeated blood cultures are indicated in all forms of puru 
lent memngitis In meningococcic meningitis invasion of the 
blood, if it occurs, is usually transient except in the septicemic 
type In other forms of purulent meningitis, there may be a 
bacteremia preceding, simultaneous with, or followmg the de 
velopment of meningitis The presence of bacteremia modifies 
the method of treatment and increases the gravity of the prog- 
nosis Frequent blood counts are also of value in following the 
course of the disease 

treatment of meningococcic meningitis 

Serum Therapy — it is obviously impossible to lay down 
any definite rule for the treatment of meningococcic menin 
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gins, Since It shoMS such wide variations m its seventj m 
different outbreaks and in inditidual patients 

In New \ork m more tlian Uurty years there has been no 
real epidemic of meningitis and we hare, therefore, seen a 
relatively small number of the screre fulminating type which 
has characterized epidemics elsewhere Howerer, many of 
our patients have been desperately ill 

No doubt much of the confusion m regard to methods of 
treatment is due to the fact that there is no rehnble hboratorj 
test for the therapeutic cfiicacy of the scrum Hence scrum 
of verv little therapeutic value has sometimes been used 
When good scrum is used only moderate amounts are ncccs 
sary for successful results If the serum is poor, tlic largest 
possible amounts vnll not be of benefit 

The exact way in nhich the 'erum norks ainnot be dcfi 
nitelj stated It is not bactericidal The agglutination titer 
ccrtamlj against freshly isolated organisms is not reliable 
Moreover in a small group of conealescents, the serums did not 
show agglutinias even against their homologous striins Prom 
a study of succcsshe fluids in cases responding to treatment 
It would seem to w or! b> increasing phagocytoses Thcclinical 
picture of certain patients suggests tlie presence of toxemia 
It Is interesting, therefore, to consider the recent work of 
Terrj along the line of mcningococac toxin and the production 
of a meningucoccic antitoxin This may well proto to be an 
important ditclopmcnt in tin treatment of meningococcus 
meningites 

Willie we recognize that overt ra^c mu l be trcalcxl accord 
lag to its individual necil we behete that, in general a con 
Mirvalite method of treatment i-. ho«t We hate ■•tudiod the 
results in hospitals tthorc more inti n'ltc methrxU of Ircalmml 
hate hern cmplotcd and the companion of tluir rr nits with 
ours has juilified this conclusion It i' onr iwhct to un 
erum only mtrr piiiallt < xcopi m the opticc mic tvpo of re e 
Onr nieiliixl of treatment 1 iisu illt as follow Wnnauter 
I iuinlMr jninrlure \nlds a iloodt or hart ll ml intimuonen 
r'xcii s, f,ini w iriii'xl to IhkU lmi|x riliin 1 ininnshilih 
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Some physicians have recommended graduated doses of 
scrum for young children, depending rather arbitranly on the 
age We have not found this necessary W e depend rather on 
the amount of fluid withdrawn, and the ease with which the 
fluid runs in by gravity in determining the size of the dose 
However, it is necessary to exercise more than ordinary' care 
m removing fluid and mjccting serum in young patients 
A case of average seventy will require from perhaps six 
to eight doses, but cases arc occasionally seen where twenty or 
more doses of scrum are necessary before the fluid becomes 
sterile. As has been stated, the serum treatment is continued 
until two successive fluids are free from organisms This is 
by far the most important indicaUon for stopping treatment 
Another indication of less value is the return to normal of the 
spinal fluid sugar The cell count of the spinal fluid is, by 
itself, of comparatively httlc value since, as has been stated, 
the cell counts are Inaccurate and since the prognosis is poor 
when the spmal fluid becomes clearer and tlic organisms 
persist. 

It IS often necessary to do several lumbar punctures during 
convalescence for the relief of pressure and these fluids should 
be carefully axamincd and cultured, as the return of organ 
l«m5 would indicate additional scrum treatment 

If the svanptoms do not improve after the fluid be 
comes sterile and scrum lias been temporarily discontinued, 
it isvvaill to resume injection of scrum as the svanptoms mav be 
due to a localized meningitis vvath adhesions which may be 
favorablv influenced by the conlimied use of scrum. 

If signs of blocking should develop recourse should lie 
made to ventricular or cisternal punctures and the adminfstra 
lion of serum bv these routes In b,abies, while the fontanel is 
‘till open, vintncular puncture is to lie preferred to cisternal 
ns it IS less dangiroiLS to the patient and more certain of 
success, since tfii hioek is quite as likcK to lie above tlic 
cistern as |>e!»w it \\ e do not ordinariK resort to thrs^- 
■nclhods unle-s tin re t< a hloel If cisternal jumeture were 
as afe as lumbar puncture it would no doubt be adva able to 
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administer serum by that route However, m the hands of 
skilled operators death has occasionally followed cisternal 
punctures in meningitis, usually due to hemorrhage It seems 
unfortunate that these fatalities are not reported as we not 
infrequently read accounts of large senes of cases without 
accident written by physicians using this technic in patients 
with syphilis of the central nervous system The dangers are 
much greater when there is an active inflammatory process 
with layers of adhesions and congestion of the vessels in the 
neighborhood of the cistern, as is hkely to be the case in 
menmgitis Cisternal puncture should be attempted only by 
those who have had adequate practice on the cadaver It is 
important, after doing two or three ventricular or asternal 
punctures, again to attempt lumbar punctures In this way, 
one can determine whether or not the block has been re 
heved 


In the septicenuc t 3 ipe of meningitis serum is given also 
intravenously in rather large doses (50 to 100 cc daily, diluted 
by an equal amount of sahne) This treatment is continued 
until the blood stream infection is under control If, for any 
reason, the serum cannot be given intravenously m the septi* 
cemic type of menmgitis, it may be given intramuscularly al 
though the effect is not hkely to be so satisfactory In cases 
of memngococcemia without meningitis the serum is given only 
intravenously, and tliese cases not mfrequently recover without 
the development of meningitis 

We are very firmly convmced that it is not desirable to 
° uitraspmally unless a real septicemia 

^ intravenous admimstration of serum is not 
follnwQ ^ ^ severe or even fatal reaction occasionally 

be ehimnat^'^''’ Js a foreign protem that must 

more nr ? ^ usually shows deftmte evidence of being 

Quantitv nf^ v convmced that the large 

treated is acTuTlfy ^^^ 50 ""^^ 7 intensively 

turbance of the patient Th f 

tion of Inrfrt. upplies both to the administra- 

Uon of large qoaotrues of serum mlraveuously or rnlramuscu- 
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larly, as well as to the method followed by some of giving the 
patient serum mtraspinally two, three or even four times a day 
A patient suffenng from memngitis is cntically ill and we must 
remember to treat the pabent as well as the disease 

When patients do not respond favorably to several doses 
serum, it is advisable to trv a different serum For some time 
we have been experimenting with various tvpes of antibody 
preparations, often with successful results In the instance 
of some patients who have become chronic, and in a few who 
have reacted unfavorably to serum, we have used an autogen- 
ous vaccine both subcutaneously and intraspinally We ha\c 
on record a number of patients who have responded favorablv 
to vaccine therapy after becoming refractory to serum 

General Treatment — The general treatment of mcnmgo- 
cocac menmgitis is very much the same as that of any other 
severe acute infectious disease The patient should be kept 
absolutely quiet, restlessness and sleeplessness, if present, must 
be overcome by adequate sedatives Morphine hypodermic 
ally should be avoided on account of its tendency to raise intra 
cranial pressure (Kennedy and collaborators) Vomiting and 
headache arc usually relieacd when lumbar punctures are 
begun The nutntion of the patient must be supported by 
adequate nounshment, preferably bv small amounts at fre 
quent intenmls If retention of urine occurs catheterization 
will be necessary The obstinate consDpation tliat is usually 
present may be combated b\ mild laxatives as milk of mag 
nesla by mouth supplemented bv enemas or high colonics 
The Treatment of Complications — A purulent nrthntis 
may develop particularlv in the «cpDcemic lyjie of the disease 
This usuallv subsides with conservative treatment hut in rare 
instances it may be nccessarv to aspirate tlic fluid and inject 
antimcningococcus «trum The eves should be examined dailv 
so that the earlv development of hypopyon, which u ually 
indicates a beginning panophthalmitis, mav fir detected If 
this occurs, Uic pupil must lie dilatexl bv atropine and hot com 
presses applied to the ey c Usually Imw i v er, the dev t Inpmenl 
of panophthalmitis cannot be ehecked 
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Other complications may develop for which little can be 
done Among these are brain abscess, deafness, endocarditis, 
pencarditis, and other focal infections by the meningococcus 
Meningeal hemorrhage may develop in the course of memn 
gitis and is usually, but not invariably, fatal Repeated lumbar 
punctures constitute the only treatment for this condition 

Serum Reaction — ^There are three types of serum reac- 
tion that may occur One is the very severe reaction resem 
bhng anaphylaxis that takes place immediately after the serum 
IS given This is treated by adrenahn, given in the heart mus- 
cle if necessary, and by artificial respiration carried out in 
various waj^ Fortunately, this type of reaction is most un- 
usual following the mtraspinal administration of serum 

Secondly, there is reaction to the mtraspinal injection of 
the serum which consists in restlessness, headache, and rise in 
temperature, developing two to four hours after the serum is 
given and lasting four or five hours This vanes very much in 
different mdividuals It is treated by sedatives and ice caps 
to the head 

Thirdly, there is the ordinary serum sickness which comes 
on usually m ten to fourteen days after the first dose of serum 
In some patients who are, for some reason, susceptible to 
serum, this may develop within a few hours after the serum is 
given It is generally characterized by an urticanal eruption, 
often by some rise m temperature, and sometimes by an in- 
crease in the signs of meningeal irritation It is occasionally 
difficult to decide, without a lumbar puncture, whether the 
patient is suffering from serum sickness alone or from serum 
sickness plus an exacerbation of the memngitis If there is 
real doubt on this pomt, a lumbar puncture must be done In 
some instances, there is swelhng of the joints with resultmg 
pain on movement as a mamfestation of serum sickness 

Serum sickness responds, as a rule, to mjections of adren- 
ahn and to suitable local apphcations The presence of this 
form of serum sickness is not a contraindication to the admin- 
istration of serum intraspinally, if that is still mdicated 
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TREATMENT OF OTHER FORMS OF PURULENT MENINGrrlS 
The case fatality in all other forms of meningitis is ex- 
tremely high but the outlook is not entirely hopeless and every 
rational method of treatment should be used If the case is 
secondary to a primary focus of infection this must be thor- 
oughly eradicated if possible Indeed, it may be eradicated 
before bacterial meningitis develops, as the presence of a serous 
meningitis or meningitis sympathica often gives adequate 
warmng of the impending danger By serous meningitis or 
meningitis sympathica we mean that condition which develops 
when there is a focus of inflammation near the menmges but 
not actually involving them Under these conditions, the pa- 
tient presents the clinical picture of meningitis The spinal 
fluid IS more or less haxy or cloudy with a cell count which may 
run up to several thousands The cells show, as a rule, a 
predominance of polymorphonuclears, the protein is somewhat 
increased, but the spinal fluid sugar is normal, and there arc 
no organisms by smear or culture If the focus of infection is 
eradicated or it it subsides, under suitable treatment, the pa 
licnt wiU recover Unfortunatel}, however, the serous menin- 
gitis IS often a precursor of a bacterial meningitis WTien the 
bactcnal meningitis has developed repeated subarachnoid drain 
age lb dcrmilcl) indicated, supplemented by the injection of 
'pccific serum if it is available If there is a bacteremia, the 
mtrav enous administration of the serum is also indicated IVc 
do not believe tiiat dicmicals or dies arc of value wath the pos 
sibk exception of optochin or numoquin hydrochloride in pneu 
mococcic infections The intracarotid injection of chemicals 
and scrums we regard ns of no advaintagc and also ns danger 
oils because thromliosis of the cerebral vessels mav resulL 
I orced spinal drainage has been advocated of late This 
constbis in the intravenous injection of hypotonic 'alt solution 
(alxiut half normal), a lumbar puncture being performcil at 
the same time \ liter or more of the hvpotonic snUiUon is 
‘■I'lvvlv injected mtrav enotlslv with n re-uUmg increase in the 
flow of tile sjunal fluid, providing that there is no tendenev lo 
hloeking If the flow of the spinal fluid i‘ not dcrmiUly in 
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creased after 200 or 300 cc of the hypotonic saline has been 
injected, the process should be stopped, otherwise the pres- 
sure of the spinal fluid will be dangerously increased We have 
tried this procedure in a fairly large number of cases without 
particularly encouraging results Under the nght conditions, 
however, it may be of value, but every precaution should be 
taken to ascertam that there is no blocking before it is begun, 
and no time is to be lost m stoppmg the treatment if the flovr 
of the spmal fluid is not mcreased 

In cases of staphylococac or Baallus coh memngitis a 
bactenophage should be tried mtraspinally 

Influenzal Meningitis — Influenzal meningitis deserves 
some special comment It seems to be more often primary 
than secondary and it usually runs a rather subacute course 
Both these factors are favorable as regards treatment About 
SO per cent of the strains isolated from the spinal fluid fall 
mto one group and serums have been prepared in vanous 
laboratories, including our own There is often temporary 
improvement following the use of the serum, but recovery 
occurs rather infrequently It is possible that this serum can 
be improved by methods of increasing the antitoxic content 
A study of the pathologic conditions at necropsy shows evi 
dence of a diffuse toxemia in the toxic degeneration of many 
of the viscera The serum, therefore, should be administered 
intravenously as well as mtraspmally Moreover, bacteremia 
is quite commonly present 

We have had a fair number of recoveries from vanous 
types of memngitis other than the memngococcus Different 
methods of therapy have been employed but we have not felt 
sure of the value of many of them except repeated subarach- 
noid dramage There is one exception to this statement Two 
cases of hemoljvtic streptococcic meningitis foUowmg scarlet 
fever recovered after the use of the antiscarlatmal serum 
Both of these patiens were critically ill and it seems reason- 
able to suppose that the serum exercised a specific action B 
may well be that recoveries are often due to the fact that the 
infectmg orgamsms are of lower virulence rather than to the 
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type of treatment used It is possible that something in the 
way of prophylaxis might be done in streptococac and pneu- 
mococcic meningitis If the common cold were not so often 
neglected and if infections of the cars and sinuses were treated 
early and adequately the incidence of these forms of men 
ingitis might be lowered 

Recovenes that we have had m cases seen m New York 
City in the past twenty five years arc as follows 


From strcptococdc meninptfa 12 

From influtntal mcolnffith 5 

From mmiogUb due to FriedDnders barillui I 

From iUphylocoede mcnlogllb 1 

From unWentUied diphtheroid badllia 1 

From menlnidlb due to Uadlltn e\’anldu5 (a »porc Itcarinp 
ET*m negall\’e badUm) 1 

From mberl Infectlonj Hcmolyllc Mreptococck and 
menlncococdc 1 

From mixed InfecUorts StaphNlococdc ond mmbgococric 3 

From unidentified pram neipitKe bacillus and menmso 
eoccua I 


SUMMARY 

The spectacular response of desperately ill patients suffer- 
ing from mcnmgococac meningitis to adequate treatment 
pro\-idcs one of the most gratifying returns in medianc Tor 
lunatclj most patients make an absolutely perfect recoserv 

The trcalmcnl of other forms of purulent meningitis is 
highl> unsatisfactory and should be a challenge to further 
rcscarcli 

In conclusion, I wish to express ms appreciation to ni\ 
colleagues, Dr Henrv W Jackson, Dr 1 manuel Appclbaum, 
and Mus Ruth Gosling, to wbrnc fine work the Disxsion of 
Applied Thcrapi owes so much 

'OL, 15*10 
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CLINIC or DR LUCY PORTER SUTTON 

Children’s iMedical Service, Third JIedic-vl Division, 
Bellevue Hospitai. 

FEVER TREATMENT OF CHOREA 

The topic for discussion this mominR is the fever Ircat- 
went of chorea, but before going to the details of the treatment, 
I will show you this little girl who is now having her first 
attack Perhaps next week I wall be able to show her to you 
as a satisfactorily treated case Up to three weeks ago Gloria 
was a health) , hnppj child, who had bnd no major illnesses of 
anj sort. An older brother had chorea when he was about 
nine years old, and again at eleven years, and her sister has 
rheumatic heart disease — m other words, she belongs to a 
rheumatic family 

Gloria is now ten, 'he is in the fifth grade at school and 
likes her work She is ambitious, and wants to get good 
marks she probably w ornes a bit when examination time ap- 
proaches As a matter of fact dunng C-xamination week in 
rdiruary her mother noticed that she was becoming irritable 
and was losing her usual happv relations with other members 
ef the (amilv She cned rather easily and lost her appetite 
She soon developed a few extraneous movements of the ex 
leeniitics, which graduallv became so marked that thev inter 
fered wath nomuil activities -.uch as dressing her elf and 
eating She funibleil awkwardly with buttons and was apt to 
'pill her food or utensils 'the began to make face' <o that 
other children made fun of her At this jMunl about two weeks 
after the personahtv changes were firsi noted, the mother 
fealireel that the child was ilt ami brought her to the clinic 
She hxs been under observation tor five davs, and the ih case 
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has continued to progress You have noticed how her arms 
and legs have been moving since she has been in this room 
As I request her to raise her arms before her and spread the 
fingers, you observe with what difficulty she does this, how she 
IS unable to keep her arms m this position for more than a 
moment, and how she is emotionally upset at being unable to 
follow my simple request When I ask her quesbons you see 
how difficult it is for her to formulate the words in answer 
and grimaces during the effott, how, m fact, it is impossible 
to understand what she says She is unable to grip my hand 
m hers, and the attempt bangs out marked bizarre movements 
of the whole body Gloria is a typical picture of a child m a 
moderately severe attack of chorea, which has progressed 
steadily since its beginning, and which may very well go on, 
if left untreated to the really severe type where any voluntary 
movement is impossible, and she would be unable to chew, to 
sit up in bed, or to make known m any way her needs or 
desires 

Question — ^You said that Gloria belonged to a rheumatic 
faimly Did you mean to imply that chorea is always a rheu 
maUc mamfestation? 

Answer — Many cases are quite clearly rheumatic, but the 
evidence in favor of this assumption is chiefly circumstantial 
By that I mean that an attack of chorea fairly often follows 
an attack of acute polyarthritis, that a child who has bad 
several attacks of chorea may eventually develop rheumatic 
heart disease, or a child with an active attack of chorea may at 
the same time have evidence of acute carditis Until we know 
the exact etiology of rheumatic fever, however, we cannot 
prove a definite relationship 

Question Is chorea an infectious disease? 

Answer —It is assumed to be, although an uncomplicated 
case of chorea shows none of the evidences on which we rely 

there is no fever, no change m the 
white bl^ count, no increase m the sedimentation rate It 
IS cu t to conceive of a disease which is such a clear-cut 
climcal enuty not having as its basis an actual anatomical 
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lesion, and although pathological studies do not alwaj's show 
It, we consider the lesion to be an encephahtis A case like 
Glona oflets no difficulty In diagnosis, and 1 hope the picture 
will be so clear in your minds that you will not make the diag 
nosis of chorea when some other condition is present. Occa- 
sionally choreiform movements arc found m basal ganghon 
lesions of congenital origin, and also followmg epidemic enceph- 
alitis The movements in these two conditions are indistin- 
guishable from those of Sydenham’s chorea, so that the 
differential diagnosis is made by the history The movements 
which we call “tics” or “habit spasms” are quite different in 
nature, the same movements arc repeated over and over again, 
are controllable b> the patient, and disappear when he con 
centrates The movements of chorea are never twice alike, 
arc uncontrollable, cannot be imitated, and are accentuated 
b> concentrated effort of anv kind 

I have shown you this child, and brought out these differ- 
ential points because the diagnosis must be made correctly if 
good results arc to be obtained from the treatment 

QuranoN — If vou consider chorea to be an infection, \vh> 
did you stress the tact that Glona’s attack started dunng ex 
aminntion week at school? 

Answer — \ou may know that chorea was formerly con 
sidercd a purely functional nervous disorder, until its close 
clinical association with the dlflercnt phases of rheumatic 
infection was reallzeil It is true that an attack of chorea often 
'cems to be irritated b\ some emotion such as fright, or worry 
Ncarlv IS per cent of our cases gave a history of a sudden 
oiwct following an episode such as being hit by an automobile, 
and b\ a dralli in the family In one ca.'c the attack came on 
after the cliild was frightened by the father going after the 
mother with a knife Many more attacks start when the cliild 
is worrying about her studies I have seen cliildrcn who liave 
liad rriieatnl attacks of chorea, which could have Iieen rv 
plaineil on a psvchologiral basis, cventuallv develop heart 
di'ease More than once I bavr Ihoiiglit that if chorea i' ever 
p Vchological in origin this Is the lime onh to sec other theu 
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matic evidence appear later One such patient had yearly 
attacks of chorea, with no other rheumatic manifestation, be 
gmmng at the age of six, at twelve she had acute carditis 
Not all children wth chorea develop heart disease, but you 
should remember that patients who have never had any clinical 
evidence of carditis may at autopsy be found to have rheu 
matic endocarditis or myocarditis One can hypothecate in 
this way An individual by virtue of constitution is rheumatic, 
the brain’s resistance is lowered by sudden severe emotion, 
and the rheumatic mfection, not previously manifest, attacks 
the body at what is at the time its weakest point, the brain, 
and chorea ensues This is pure guess work, and is perhaps a 
somewhat feeble attempt to explain the rather high associa 
tion of psychological factors with the initiation of attacks of 
a disease which, even in tlie absence of any kind of definite 
proof, we think must be an infection 

We come now to the treatment of chorea by means of fever 
This boy you see sitting here quietly and happily presented 
a picture ten days ago almost identical with Gloria Before 


treatment was begun he was thoroughly studied for evidence of 
active carditis, but he showed nothing to indicate that this was 
present The Mantoux test was positive, as might be expected 
in a child of this age, but the %-ray of his lungs was normal 
Although the presence of active tuberculosis has always been 
considered a contraindication to fever therapy, a recent repiort 
suggests that fever may be beneficial in tins disease UnbI 
It has been defimtely shown that fever either is helpful or does 
no harm in tuberculosis, we think it is wiser to exclude its 
presence before starting fever therapy 

Just ten days ago George was given his first fever treat- 
men ew York City Board of Health typhoid-paratyphoid 
accme was given, and he received 0 1 cc intravenously Each 
cubic centimeter of this preparation contains 1,000,000,000 
h and 750,000,000 each of parat5q3hoid A and B, 
that in numbers of organisms he received a large dose We 
ave found a smaller dose gives a good febrile reaction in only 
about half the cases After a severe chill and vomiting his 
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temperature rose rapidly to 105 8° F , and rcmamed above 
105° F for about one and one-half hours Until the tempera- 
ture had started to fall he was quite pale and cyanotic, and was 
a miserable little boy Also, the choreiform movements be- 
came much more marked, so that the blankets could only be 
kept on him by pinning them together He was allowed only 
small sips of water, and this added to his discomfort. The 
headache, which is usually severe during foreign protein shock 
was controlled by the hj'podcrmic injections of % gram of 
codeine WTicn the temperature had fallen to 105° F the 
blankets were removed The reaction was all over and the 
temperature normal six hours after the injection was giien, 
and since he rcceiied it at about 9 o’clock he was comfortable 
and ready to cat his supper when the time came He had had 
only fruit juice for breakfast m order to reduce the amount of 
vomiting, and had had no dinner, so his appetite for supper was 
excellent The ne.xt day he was not exhausted from the pre- 
vious da/s experience, so another injection was given of 0 15 
cc. The same type of reaction followed, and the temperature 
reached lOS 5 F Ucfinilc decrease in the choreiform move- 
ments was noticeable the next di) and his speech was under- 
stindxblc The dOMi that day was 0 25 cc. and this time the 
chill was less severe, there was no vomiting and there was no 
c>anos!s, and the temperature reached 104 4° F Tlic fourth 
daj with a dose of 0 5 cc., the temperature went up again 
to 105° F , a satisfactory reaction He had four more treat- 
ments, a total of eight on consecutive dnj’s The do^e was 
approxiiiiatelj doubled each da>, and the febnlc response was 
alwajs good After the third dav of trc.almenl llie improve- 
ment in the chorea was marked and after the eighth do=c, there 
Was no sign whatever of chorea He was rather worn out 
from the eoursc of ireatment but you can sec foryour-ches 
that he I gaming back his strength rajinlK 1 viry patient 
does not rt (wnd in the same wav as this twv did, tml the 
majoritv ilo f„ach Indivuhial react- a little differently to the 
vaccine, some gn high fcvir wnh small dfwe- other- do not 
Wien It is cxident that the do-e given is not going to give the 
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desired temperature, that is, at least 105° F , a second dose 
can be given I can demonstrate this best with sbdes The 
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9S— Case S B Mild chorea— first attack Shows 


temperature reactions ivith small doses of vaedne, second, secon ary 
first day of treatment, which occurs in about SO per cent of the cases, . 
good response to short course of treatment (Jour of Ped , C V Mos y 



with T T V ten months previously Shows First, relatively larger doses 
of vaceme necessary, second, second doses on same day, third, longer course 
necessary in a second attack (Jour of Ped , C V Mosby Co ) 

first (Fig 95) shows a mild case with good response to sma^^ 
doses of vaccine, and a prompt clearmg of the chorea The 
second (Fig 96) is the temperature obtained m a child who 
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had previously been treated by the same means In general, 
it IS less easy to get a good fever from the usual amounts of 
vaccine in one who has previously had the treatment, and oc- 
casionally the same is true in one who has never been treated 
before In this second slide you see that on the third day the 
temperature did not reach 103“ F from the first dose After 
the temperature had started to fall a second dose of a little 
less than half of the first was given and good fever ensued 
The same happened on the fourth and fifth daj-s, while the 



Ft 9 Co^ C ♦Se\cre ctorra of Iho vretts duntlon (Ca^ irtatctl 
VI The Tsurver^ and Child » Hospital conrtr^ of T)t EouU Sehroeder ) 
“hn«.-s Fim »e\-cTe chorea remondlnc readily lo vleoroia trealmcnl eeeond 
Irmperaturc reacUorw ihird laepe do-ea of saetine ntetvaity fjonr of Fed- 
C \ Modjy Co ) 

last reaction was rcall) a failure ns (nr as the production ol 
ftAcr went Hon ever, since this was a mild attack, it jicUlcd 
readll) The next nlidc (Tig 07) shows bon in some m 
'lances veia large doses are needed lo get good reactions 
This bo\ received the largest amount nc have used in nnj one 
<laj nl his hst treatment Tlic Uieni'ieulic results in this cate 
'^erc verv striking The next slide (Tig OS) shows hon an 
other ra'e turned from n severe attael of chorea lo a mild one 
Ireumrnl wns iiitemipted tor a dav on thrir oerasionv In 
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give the child a rest You can see that not all of the reactions 
were satisfactory When the chorea was very slight the treat- 
ment was stopped for three days, followed by shght but defi 
nite increase in the chorea, in other words, treatment had 
been stopped too soon Three more treatments, only one of 
which was really good, served to check the attack entirely 
The important thing to remember m givmg this treatment is 
that the object is to produce fever, and that the vaccine is 
only the rtieans to the end An outline of the exact dosage 



Fig 98 — Case S R Severe chorea of one monUi's dutaUon Shows 
First, case difficult to cure, requiring long course of treatment, second, rela 
Uvely poor temperature reactions, third, relapse of chorea on rest after 
thirteen treatments (Jour of Fed , C V Mosby Co ) 

to do this cannot be given, since individuals react differently 
to the vaccine The dose on any one given day, after the first 

one, depends on how the patient has reacted to the previous 
one 

Question Do all patients show as marked improvement 
as the ones you have demonstrated? 

Answer— About 10 per cent can be called difficult, that 
IS, either they are slower than the average in clearing up, or it 
IS hard to get good febnie reactions In our experience at 
Bellevue the most staking results are obtained m the cases 
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treated early in their first attach, although Kapper and Bauer 
lelt that the treatment had proved oi most value in the long 



Kle W— Duration ol Uic diorea after becfnnlnit of treatment In lit mlltl 
c&w$n (Jour o( Pedn C V Mwby Co ) 



100— r>jr»tlon of Ihc charfs afirt brcfonlnc of trratmfoi fn 12* 
fnlr 0**“* C N M<Hhjr Cc') 

‘landing carts The next 'lidis (Figr 00-102) ••hnw the dd 
lerence In the duntton of the chorea in the patients (reattxl 
on the Cliililrrns Methcal ‘-era ice at Itellexaie Ho-pital Iwfnte 
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and after the advent of fever therapy They show also that 
the mild cases ■were stopped m the shortest time, the moder 
ately severe cases took slightly longer, and the severe cases 
longer yet The average duration of the chorea for the whole 
group as well as for the subgroups is far less than m those not 
given fever therapy 

It seems to us quite clear that this method of treating 
chorea is more satisfactory than any other we have used, in 
that the duration of the attack is markedly shortened The 
disadvantages of the treatment are First, the unpleasantness 


Fig 


Severe Chorea 


I 2S Casts " riitATEB byTTV 
S 33 Cases " niEATED by Usual Methobs 





Days Dubadoh or Chorea ArrER BEcnnuNo IteATMENT 


101— Duration of the chorea after begmning of treatment m 58 'were 
cases (Jour of Fed , C V Mosby Co ) 


to the patient of the foreign protem shock, and second, the 
fact that the fever is not really controllable, 1 e, a good 
febnie response is not always obtained and the temperature 
stays high for only a short time Only minor compl cations 
have occurred in our patients About a third develop herpes 
labiahs, two showed shght temporary jaundice and enlarge- 
ment of the liver, and one had urticaria No bad effects ap 
peared in those who had either active or inactive heart dis- 
ease Typhoid-paratyphoid vaccine has been used for many 
different conditions for a great many years ■with very few com- 
pIicaDons, and for that reason can be considered a relatively 
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^afe procedure Occasionally the fever goes higher than is 
advisable but there were no disastrous results in our senes m 
the patients treated ivith vaccine alone 

Question — How long does the treatment have to be con 
linued and bow do you tell when to stop? 

Answer — ^The treatment is continued daily until the 
chorea is over The exception to this 15, when the child seems 
exhausted, and m need of a day off Also it is better for the 
parents not to see the child during a reaction, and for that 
reason, treatments are seldom given on visiting days Some- 



Ils. 102 — Duration of Uw chorea after beginoinf: of Ireatment in SCO ca>o 
(Jour ot FerE C V Moab> Co ) 

times, cspcchllv with repealers and with the severe cases, it 
IS a little hard to tell when the attach is dcfinuclv over, and 
the remaining incoordination of %olunlar> movements is on 
the basis of bj-polonia or of habit In such cases, massage and 
occupational thcrapv Is begun If with this regime muscle 
tone returns and tlic coordination improves, it is clear lint 
dll- persistence of the disease process is not responsible for 
die residual sjanptoms 

Qur_sno\ — ^You 'aid that the tvphold p,arat)'phoid 
method ot inducing fever is not whollv saUafnetorv Is there 
anv Ivclter wav ? 
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Answer — There are a number of other ways of inducing 
fever which are better from the point of view of ability to 
raise the temperature to the desired level, and to maintain it 
there for as long as necessary Radiothermy, diathermy, and 
radiant energy all will do this With the first two methods 
the practical difficulties are the expense of the apparatus, and 
the danger of burning the patient Dr Stafford Warren and 
his accociates of Rochester, N Y , found that radiant energy 
obtained from carbon filament bulbs will raise the temperature 
]ust as well, the apparatus can be made by any skilled car 
penter and electnaan, it is inexpensive, and there is little 
danger of burning He has recently published a descnption 
of this apparatus About a year and a half ago we had one 
made for use on the Children’s Medical Service at Bellevue 
Hospital, and have treated about 25 children with chorea m 
it The series of cases will not be analyzed until more have 
been done, but I will tell you about one fairly typical result 
The patient, a girl of ten, was in her first attack of faidy 
severe chorea which had lasted about three weeks, and was 
gradually getting worse After the usual few days of observa 
tion and study, she was put m the box about nine o’clock m 
the morning Some of you have seen the box which is made 
of celotex, with a light wood frame Four carbon filament 
bulbs are in the top, and the light shines directly on the pa 
tient, who lies stripped on a mattress made up like a bed 
The head is not in the box At first the lights are turned on 
full, but when the temperature is high they can be dimmed by 
means of a rheostat The girl’s temperature soon began to 
rise and m about one and one-half hours had reached 106° F 
She was uncomfortable while the fever was going up from 
103 to 105 8° F , but after this she qmeted down and seemed 
fairly comfortable Good results are obtained in chorea by 
keepmg the temperature around 105° F , but the patients are 
so much quieter and so much more comfortable when it is 
at 106 F , that we aim to keep it there or just above Tkc 
girl sweated profusely and drank large quantities of water 
during most of the treatment The skm of her thighs became 
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erythematous, so she turned from side to side, and sometimes 
lay on her abdomen in order to minunize the chance for the 
first or second degree burning which occasionally occurs She 
was a little hard to handle while the temperature was rising 
rapidly, as the choreiform movements become very marked, 
and for a time restraints had to be pul on her wrists and ankles 
Her temperature was maintained at about 106° F for five 
hours continuously, the lights were then turned off, the boa 
and all the windows in the room were opened and she was 
allowed to cool off In three quarters of an hour her tempera 
lure was back to normal, she was sound asleep and ivas taken 
back to the ward She slept through until the next morning 
On the second day after the treatment there was a noticeable 
diminution in the choreiform movements, and the improvement 
continued so that one week from the treatment day she showed 
no sign whatever of chorea A number of our patients have 
responded just as strikingly as tins one to the fever, but sc\ 
eral others ha\ e needed a second treatment 

I want to emphasize the fart that I am not telling >ou 
about this way of producing fever with the idea that it is 
necessarily the method of choice in the treatment of chorea. 
Until we have been able to treat more patients we cannot 
^y definitely whether or not the attacks arc made any 
shorter Uian by the dallj use of the vacanc, and this, plus the 
consideration of the patient's comfort dunng the treatment, 
wall be the final cnlcrion From the point of vacw of ability 
to produce and maintain a given temperature in a patient 
>t Is a satisfactory method, and that is all vou need to re 
member about it at present It ha.s certain inherent dangers. 
Just ns any somewhat heroic thcmpculic measure has, and 
>5 not a thing to go Into hghtlj 

I have trietl to demonstrate to you this morning just one 
thing that induced lever is capable of cutting «hort anj given 
attack ol cliorea I am not prepared ns vet to ■mj wliat 
method of giving hjiierthrrmia Is the most desirable from 
everj point of view or wlicilur the good ti-suIk go brjond 
the stopping of the attack \o conclusions ran lie drawn 
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about this point until the patients have been followed for 
several years after treatment Fever therapy in chorea is 
justified for at least two reasons (1) Chorea is a distressing 
disease which may tenmnate fatally, and which is in many 
cases followed by heart disease, and (2) if left untreated may 
be so prolonged that the child’s education is seriously inter 
fered with 
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DIFFICULT INFAHT FEEDIHG CASES 

When a ease of difficult feeding in an infant applies for 
treatment, the patient is given a complete physical csainina- 
tion in order to discover hidden agencies that might explain 
in whole or m part the food incapaaty of the patient This 
examination includes the blood, unne, mouth, ears, the heart, 
lungs (in many by x ray), liver, spleen and the condition of 
the siihinctcr am muscle 

If there IS a story of persistent \omiting an x ra> m addi 
tion to stomach lavage is carried out with a view to determine 
the cmptnng time, the presence of a possible hypertrophic 
p> lone stenosis or simple pylonc spasm 

Carrying out this plan throughout the years we have found 
practically every ailment of early life responsible for the 
gaslro intestinal dcfiacncy In our findings arc included 
chronic nonsuppurative otitis, mastoid disease, early adenoids, 
'inosills, pulmonary tuberculosis, chronic bronchopneumonn, 
atelectasis, congenital heart, syphilis, congenital and secon 
dary anemia, habitual respiratory spasm from allergic sources, 
hvpothyTOidism, mlcroceplialus, mlvainccd rickets, pyuria Re 
gardleis of its nature or location any disca=cd priKCsS in an in 
fant It invariably nccompanieil bv lessened food capaatv 
file presence of stinfilnmlns rfiiroie is one of the iievuliaritic*. 
of earlv life and one of us dangers 

The burden of coni|)laint m the diflieult fctalets rests uixin 
dll gaslro mte-tinal tract winch ••U|iplie-' the dramatics F1.1! 
Ore /,! i),ri r loss in irnghf anil jcuirro intrjlina/ Hiiorjen of 
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an urgent nature Assuming that the patient proves to be a 
feeding problem of a functional nature and breast milk is 
denied him, we are required to supply a subsbtute The in 
fant’s organs of digestion and assimilation are fashioned for 
the utilization of human milk, which is made to fit the diges- 
tive possibilities of the infant Regardless of the type of 
artificial food selected it remains substitute feeding, this fact 
is not to be forgotten 

Because of ready availability the nulk of the cow is the 
universal substitute, not only for the nutrition of the human 
infant but for the offspring of the lower animal Years be- 
fore I attempted substitute measures in infant feeding I had 
considerable experience during boyhood in supplying nourish 
ment to the early orphaned young of the lower animals 
learned that for success in this field cow’s milk required modi 
fication to meet the digestive possibihties and nutriUonal re- 
quirements of the young animal For their best interests e 
newly born orphaned pig, lamb or colt required that the 
be dduted and sugar added — ^in short, modified Neglect to o 
this resulted m mdigestion, enteritis, malnutrition and a big 
mortality 

My task IS hmited to the difficult cases and the above re 
marks are offered to emphasize that in the infant, the same 
fundamentals have to be considered in using foreign food an 
the lack of appreciation of the necessity of careful adapbon 
to age and condition, a rearrangement of the nutntional ele- 
ments, fat, protein, carbohydrates, mineral salts in cow’s mdk 
IS the cause of perhaps 90 per cent of the difficult feeding cases 
that apply for treatment There are comparaUvely few newly 
bom infants when fed on fresh cow’s milk suitably adapted 
that will not thrive The underl5nng error rests in the feed 
mg of cow’s milk in too strong a mixture, the feeding of cereals 
too concentrated and particularly the early use of vegetables—- 
in short, feeding out of time and manner When a badly fed 
child thrives, it is unfortunate for others as the physician will 
conclude that the plan employed is ^juite the proper one A 
great majority of the badly fed will surely at some time de- 
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velop disorders of digestion with resulting failure in growth 
and development if not by actual illness 

The difficult feeders are quite similar in their appearance 
and in their history of overfeeding There have been frantic 
changes from one food to another in the hope that something 
will be found to agree with the child He fails to gun or he 
is losing in weight, there is colic, often vomiting, sometimes 
diarrhea or consbpation The baby is pale, thin, muscles soft 
and flabby and the abdomen often distended The celiac child 
and the near celiac are often the end result of prolonged feed 
ing errors, a faulty adaption of cow’s milk 

Management — Our suggestions apply to the rare infant 
nhose only trouble Is his inability to utilize fresh cow’s milk 
and to those whose digestive organs have been subjected to the 
shock of unsuitable food and faulty feeding measures with 
resulting disease or greatly disturbed funaion 

For such infants fresh cow’s milk is never attempted — 
better measures consist in the use of evaporated milk or one 
of the dried milk propnetary prcprnlions The evrpomletl 
product has proved of signal value in many hundreds of in 
fnnts, for years its use was frowned upon bj pedhtriaans, it 
was considered a highly unscientific method of feeding an in 
fanl That evaporated milk is supplied in a tin-can container 
and may be obtained at the comer grocen doubtless exerted 
an influence prejudicial to its use Ilvaporatcd milk has been 
used in children’s hospitals and institutions for vears, of neccs 
sity and sometimes with apologies 

Tor many years I have advocated the U't of evaporated 
milk in various jiubllcations Mv first introduction came about 
in a dramatic fashion as a result of the great blizzard of I8SS 
nt that time 1 was resident physician at the New \ork In 
fanl \syluin In \\ estchester Countv N ^ At this tnstiluilon 
•here were a few over 400 children and almut 200 mothers 
’Fhe age of the child population ranged from infants of a 
few vieeks to children five or 'ix years of age \mt)ng those 
under one year WTre jKrlnps 100 who were panlv or rntlrelv 
dependent on row s milk teeilinc 1 ight can of loo-r milk a 
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day were supplied by a dairy eight miles distant, the milk b^ 
mg delivered in a horse-drawn truck — then came the big bliz 
zard completely blocking traffic of every nature — ^in our case 
for seven days I well remember our consternation and alarm 
at the thought of being cut off from all food supplies with over 
600 people to be cared for A few days before the histone 
storm, through error a large consignment of Borden’s con 
densed milk arrived at the mstitution Twelve dozen cans had 
been ordered and 12 gross (1728 cans) were received Our 
greatest anxiety naturally centered on the bottle fed, the con 
densed product was at once brought into use and a blizzard 
feeding plan was inaugurated through dilution with barley 
water Greatly to our surprise the marasmic and difficult 
feeders, struggling along on diluted sterilized milk, took on 
new life, began to smile and gam in weight 

In the early years sugar was mvariably added at the evap 
orating station for the purpose of preservation Later the 
process of maintaining the milk without the addition of sugar 
was established This evaporated product was first known as 
Evaporated Cream The name was changed later to Peerless 
Brand and again later to Evaporated Milk, the trade name 
which has continued to the present time 

Dunng the procedure of evaporation, certam changes take 
place m the milk which make it easier of assimilation The 
finer division of the fat globules and a change m structure of 
the protein content by means of the homogenizmg process 
doubtless explams m part this feature It would seem also 
that a change takes place m the protein content, probably a 
result of the action of proteolytic enzymes inherent in mdk that 
makes the product more readily assmulable When placed m 
cans and sealed, it is heated at a temperature of 200° F 
food value 1 ounce represents a trifle over 2 ounces of fresh 
milk and has a caloric value of about 42 

In the great majority of feeding problem cases, evaporated 
milk, starch, sugar and water comprise the formula, for pur- 
poses of better assimilation the starch is cooked with a desig- 
nated quantity of milk and water for one-half hour in a double 
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boiler — sugar is added after the completion of the cooking, 
likewise boiled water to make up the amount lost in cooking 
Baked barley, wheat or oat flour is used to supply the starch 
The first formula for a 9 pound, four months-old bab> 
TOthout diarrhea or vomiUng would be something like the 
following 


Evaporated mllL 

6 oz. 

Water 

24 oz 

Starch 

1 ox. 

Sugar 

li oz. 


The parents are instructed not to expect a gam m aicight 
immediately and that there may be a small loss — ^later as the 
Infant shows a capaaty to take care of the food, it is strength 
cned by the addition of 1 ounce at a time removing 1 ounce 
of water — usually 5 ounces arc given at four hour intervals 
If there is tomiting habitually or habit regurgitation, thick 
gruel feeding is often brought into use — the evaporated 
product supplying the milk substitute In the vomiting cases 
there is usually an associated mucous gastntis which is best 
controlled through lavage earned out four hours after the com 
piction of the feeding It may be of advantage to repeat the 
lavage cverj few days If the vomiting is persistent and pro- 
jectile and shows other signs of pvlonc involvement such as 
constipation and the characteristic pcnstaltic stomach wave, 
an I ray siud> should be made In those wath a tendenev to 
freitucnt evacuations lactic aad CP 25 mm is added to the 
formuka after it is cooled and just before dividing the formula 
into the day’s feedings 

Reference has been made to celiac disease which vaincs 
greatly in its degree of seventy In these infants, milk of 
evairy nature i« discontinued — the best substitute in mv hand* 
consLsts in llie use of a calcium casemate or Casec.* 

* nurle Mrart Jolic & Co 
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INSULIN IN DIABETES OF CHILDHOOD 

Sufficient knowledge has been gained about the use of 
insulin in the treatment of diabetes in infancj , childhood and 
adolescence to warrant a review of its use based on experience 
with 6S jmenile diabetics over a period of eight years The 
first three questions which arise after the diagnosis of diabetes 
has been established are 

1 Should the child be put to bed? 

2 On what dietary regime should the child be placed? 

3 Should the child receive insulin? 

1 It has been shown that a body debilitated through loss 
of sugar in the urine and consequent loss of weight is in need 
of rest to restore its normal metabolic processes during the 
early penod of adjustment to the diet and insulin It usually 
requires from four to 'ix weeks to properly regulate the diet 
and insulin in the initial stage of jutenile diabetes This is 
done preferably m a hospital so that the child s carlioht dmte 
tolerance can be proj>crl\ determincil Aloremcr, since the 
child at first L gittn a rather low caloric Intake, it is advasable 
to keep him at rest a good share of the day 

2 It has been the custom in the Children’s Department at 
Mount Sinai Hospital to prescribe a diet of approximateh -<0 
calories per kilogram, 25 Jier rent of the total calories m 
carlHilie (Irate 15 ]>er cint m protein ami 60 jicr ciiit in fat 
Tills will mote titan coecr the minimal basal teqtiiretiient 
Siateation is nol r-ssrnlial at tlir beginning of treatment for 
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m the simple uncomphcated new diabetic patient, glycosuna 
can readily be controlled even though the patient is on a 
fairly adequate caloric intake As the tolerance improves, 
more carbohydrate is permitted This enables the physician 
to obtam the child’s cooperation and thereby avoids future 
dietary excesses which nught delay improvement 

3 Every child receives insuhn from the first day of his 
treatment but the smallest possible dose which will produce 
a sugar-free urine is given Large doses of insuhn are avoided 
as they lead to overfeeding Overfeedmg leads to obesity 
which in turn again increases the insuhn reqmrement By 
avoiding overfeedmg, therefore, one is enabled to keep the 
dosage low This is particularly desirable m the initial stage 
of treatment because the requirement for msuhn rises later in 
most instances 

Insulin IS given to every child because 

1 The use of insuhn allows a more hberal diet 

2 It enables the child to become sugar free quickly 

3 It stops polyuria and polydipsia immediately with the 
cessation of glycosuna 

4 It increases the sense of well-bemg and stops hunger 

5 It produces better tissue turgor because carbohydrate 
and water are once more retained m the tissues 

6 It shortens the period of imtial hospitahzation 

7 It acts as a cushion or “buffer” agamst loss of tolerance 
incident to illness 

While these facts justify the use of insulm m every child 
at the onset of treatment, it is, however, not imperative that 
insuhn be used in every case Children can be made sugar 
free without the use of insuhn as m the pre-msulin era Their 
i tolerance can be built up slowly by gradually increasmg the 
caloric intake However, every one of the 65 diabetics that 
has been treated m our chmc has eventually required in- 
suhn We have treated a few of them without insuhn for 
six months, some for even a shorter time Any mfection, 
no matter how trivial, immediately disturbs the carbohydrate 
metabolism, causes glycosuna, loss of weight, and leaves a 
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child dissatisfied with his diet. The consequent decrease in 
carbohydrate tolerance inevitably leads to the use of insubn 
because an adequate diet must be offered to the patient. It 
has not been possible for us to keep any diabetic child on 
an adequate regimen without Insulin for longer than eighteen 
months During that period of time development is usually 
at a standstill, months pass without any gam in hei^t and 
weight The paDent becomes dissatisfied with his diet and 
loses his morale For these reasons insulin is now givain to 
every diabetic who comes to the hospital from the first day 
of treatment 

There is, to our knowledge, no way of estimating how much 
insuhn a child with glycosuria will require However, m order 
to follow the progress of a case, one must have some measure 
of its seventy This is done by estimating the carbohydrate 
tolerance, which can be measured conveniently by calculating 
the total number of grams of av nibble glucose m the diet and 
dividing it by the number of units of insulin requited to keep 
the unne sugar free, according to the formula 
10016 c + ss% 1 + 107., t __ 

Uoiti of insahii 

If there is glvcosuna, the grams of glucose excreted are 
subtracted from tlic number of grams ingested The larger 
the figure \, the bttter the tolerance lYhen the tolerance lor 
carbohydrate dccre-ascs, more insulin is required and V falls 

THE USE OF mSULlN IN THE EARLY CASE 
Insulin Is verv effective when it is first used and even in 
Pimvll doses will arrest glycosuria in tlic uncomplicated case 
of cbildhoixl diabetes A do^c of 5 units twice a day in a 
■■nnll child and 10 units twice a day in an older cliihl may bi 
^iiflimnt to rrndir the urine sugar free m a few days 

fvm voided sj^ocimin must be tested One must watch 
rarvtullv (or llie appearance of sugir tree sprcimi ns lor tlir-e 
mav conn, virv qmcklv and vine’qiecti'dlv Insulin reaction 
leave bet n olxervetl iw tarlv as the iblril dav follimane tin 
U^e of iveii nnll do is In cbildrcn ibal hive Iieen ailmiHetl 
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to tlie hospital witli severe glycosuria As soon as the unne 
becomes sugar free the diet must be raised or the insulin 
lowered It is better to take one step at a tune rather than 
to combine them If the diet is increased it is a good idea to 
raise the carbohydrate first, then the protein and then the fat, 
no more than 5 or 10 Gm at a time and not oftener than 
every three or four days The effect of the mcreased diet 
may not be apparent until several days have passed If the 
urine remains sugar free with the increase in diet, the dose is 
left unaltered If the child shows glycosuria in any voiding, 
however, the msuhn is raised 1 unit at a time first at one dose 
and then at the other Inasmuch as young diabetics are very 
sensitive to msuhn, the dosage should not be increased too 
rapidly It is unnecessary for reactions to occur in the early 
stage of treatment if the dose of msuhn is not increased after 
the specimens become sugar free On the other hand, it is not 
a good plan to interrupt the use of insulm even for a day or 
two as improved tolerance which has been developed with a 
sugar-free urine will soon be lost if insulin is stopped for any 
period of time 

The proper timing and division of the msuhn dose is ex 
tremely important It may enable a child to get along both 
with fewer units and fewer injections dunng the day 

In a mild diabeUc the effect of an msuhn injection lasts ten 
to twelve hours Therefore, it is preferable to start the dia- 
betic child on two daily doses of msuhn even though only a few 
units are given with each injection Occasionally one dose wiU 
suffice for a short time, more often a second dose is soon 
needed An early case will seldom require more than 40 units, 
20 m each dose, a third dose is hardly ever necessary Theo- 
retically, of course, it is better to divide the dose into as many 
small components as possible m order to keep the blood sugar 
at a level more nearly approximating the normal In early 
diabetes some endogenous msuhn still works effecUvely, par- 
ticularly after the patient has become sugar free For that 
reason it is not necessary at first to supply three injections of 
exogenous msuhn 
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WTicn tno doses are ordered the first is given from twenty 
minutes to one half hour before the morning meal and the 
second dose cither before or after the evening meal The daily 
dose IS divided equally at first when it is given in two daily in 
jections If It IS found that the blood sugar is highest in the 
early morning, slightly more than half of the daily dose is 
given before breakfast On the other hand, the larger dose is 
given in the evening if the blood sugar just before supper is 
higher than that before breakfast 

There arc two sources of blood glucose, the first an alimcn 
tary or exogenous source, the second on endogenous one dc- 
nved chiefly from liver glvcogen As diabetes becomes pro- 
gressive, there IS hyperglycemia and glyco<;una m the early 
morning, m sjntc of the overnight fast, probably due to libera 
tion of liver glycogen The early morning rise in bloorl sugar 
can be partially controlled by postponing the evening dose of 
insulin until after tlic evening meal 

THE USE OF INSULIN IN LONG STANDING CASES 
In rapidly growing children, the simple early case of dm 
betes may become diflicult to control after four or five years 
Most of the cases under treatment have had to double their 
mltial dose of insulin wathm five years, tome even sooner 
llictary excesses and infections plav a role in the diminished 
tolerance for glucoMi but even m children who cooperate 
beautifully , loss of tolerance is often seen This can most 
likely he explained by the increased metabolic demands of the 
biKly associated with growth and dcvclojimenl Often this 
loss of toll ranee es verv inarkcil during carlv pulicrty In the 
growth of normal chililrcn the function of ihe [vanertas es 
mainlalncil vvalh the other organs of the bmlv In dlahclcs, 
liovvtver, diher the iKUicreas it eU In-conus less comjxlint 
l>h\siolif^n;^\\\ mtirr gimds «v otgvws m the liodv mhUiit its 

action a tin rluld grows older 

llu nnjoritv of cisis of juvinili diilH-te under Itiatiiwnt 
for fiv( M Its rniuiti tlun injcetions of m uhn ihilv \flrr 
'he diiK ill i ivit-eil 40 unit- it i u lealK ihvidcd int i tluri 
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injections m order to avoid insulin reactions Large single 
doses are inefficient, for some of the insuhn is excreted un 
changed in the urine and some may be inactivated in the body 
The time of the injections is rearranged, likewise the diet 
Insulin loses its effectiveness in severe cases in from six to 
eight hours, therefore one must space the injections so that 
a dose is given about every eight hours throughout the twenty 
four One should not regard insuhn as a digestant to he 
taken before meals On the contrary, it is given at such 
times as it best meets tlie rising tide of the blood sugar 
This often bears no direct relation to feeding hours Its 
maximum action occurs from three to four hours after in 
jection altliough some of its effect is sbll present at the end of 
eight hours It is for that reason tliat when three daily doses 
become necessary, the first dose is given one-half hour before 
breakfast, the second dose in the midaftemoon, and the last 
dose before retiring The exact time at which the uisului is 
injected will vary with the daily routine of the child, school 
hours, etc The child’s daily life must be mterfered with as 
little as possible and for that reason one may space the insulin 
a bit differently when necessary Most of die daily dose, about 
two-fifths, IS given in the early morning, from one-fifth to one 
third in the midafternoon and the remainder at night For 
example, if SO units daily are given, it is divided so that 20 
units are given before breakfast, about 10 to 14 in nudafter 
noon and from 16 to 20 at night Reactions must be watched 
for and tlie feeding hours rearranged in order to help control 
them If glycosuria occurs in the early morning voidmg, a 
larger dose should be given at night unless a reaction during 
sleep makes this inadvisable In cases which are sensitive to 
insuhn or in those whose diabetes becomes progressive, 4 or 
doses of insulin may become necessary 
The dosage of insulin is more or less proportionate to 
patient, and the severity of his diabetes 
I^^ereas one unit may be effective m an infant or m a child 
who has just become diabetic, S or 10 units may be ineffectual 
in an older or long standing case This rule is, however, 



INSULIN IN DIABETES OF CHILDHOOD 


797 


not universal Some of the children have not had to increase 
their insulin for several years Once they have gotten out 
of control, however, they always require larger amounts of 
insulin Of 54 patients under regular observation, 25 arc tab 
ing two doses, 27 three doses and 2, four doses of insuhn daily 
Among those receiimg two injections, the minimum dose is 10 
umts and the maximum 44 units daily Those receiving three 
doses tahe as httle as 30 and as much as 105 units daily Of 
the two children who are injecting insulin four times daily, 
one receives as little as 32 units a day and the other 115 The 
child who receives 32 units is very sensitue to insuhn and must 
late 4 injections daily in small amounts in order to avoid severe 
reactions 

INSULIN DURING INFECTIONS 
An infection invariably means a loss of carbohydrate tolcr 
ancc, which mav be slight or great and depends upon the nature 
and severity of the infection The loss of tolerance reqmres 
cither a decrease in the food intake or a nsc in the amount 
of Insulin administered, more frequently both Tlie fat and 
protein in the dictate usually reduced at once in order to avoid 
acidosis and also because the child ns a rule has no desire for 
food If acclonutia occurs in '■pitc of the decrease in the 
ketone producing factors m the diet, carbohvdrate must be in 
creased and both the number of units and injections must be 
raised The treatment for an external infection such as a boil 
fs sinnkar to tint for any fcbnle illness If the patient has a 
high fevTr, more drastic mexsures are necessary Carbohv 
dratc dnnks, such as orangeade milk shakes, and water ice 
should be taken Tlic urine must be examinctl rejicatcdlv so 
tlial neither too much nor too little insulin is given \fter the 
infcctlnn has sub-idnl and tin carbohydrate tolerance has ri-- 
liimnl, the ealra ili>e of insulin mav be dccrea'cd and finally 
witlidrawn I smlK after a sevtre illness Uie toh ranee is slow 
in returning On the other hand even aftir 'omc illnissc-s 
( carlet fever chickenpox) vvliire there has not been a severe 
P'oginic mfeclum the carliohvdrati tolerance mav be onlv 
'lightly altcrevl 
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TREATMENT OF A SEVERE CASE 

Occasionally one encounters a diabetic child who cannot 
be controlled under the usual regime of a limited carbohydrate 
intake and 2 or 3 insulin injections daily Sometimes this fol 
lows an infection or an eating orgy Occasionally the cause 
cannot be determined The child must then be given a simple 
diet consisting of readily available carbohydrate (bread, 
crackers, milk, orange juice, cereal) and 6 insuhn injections 
daily at four-hour intervals As soon as the urine becomes 
sugar free both the dose and number of injections can slowly 
be decreased and fats and proteins gradually added to the diet 
In one patient, a regime of 6 daily injections was finally suc- 
cessful m mamtaming a sugar-free urine and excellent carbo- 
hydrate tolerance developed after six weeks of intensive hos 
pital treatment Apparently in this patient insuhn was either 
destroyed rapidly or else lost its effect in a very short time 
When the patient’s tolerance began to return, insulin again be 
came more effective and the child was placed on three daily 
mjections and did very well 

INSULIN REACTIONS 

The symptoms inadent to insulin reactions are too well 
known to warrant their detailed description They are ex 
tremely variable and frightening but for the most part en 
tirely harmless Some children have actually had hundreds of 
reacUons during the course of their diabetes, many of them 
severe and convulsive m character but without any demon 
strable cerebral damage Convulsions with loss of memory 
can take place at night and there is frequently no recollection 
of their occurrence the following morning There is no mental 
deterioration following repeated convulsions caused by insuhn 
In cases which are unusually sensitive to insiflm it may be 
necessary to give as many as S daily injections, unpleasant 
though this may be, in order to avoid reactions 

On the other hand, the symptoms may be so slight that 
the reaction is not even recogmzed by the patient One of 
the signs which is frequently overlooked is a general cold- 
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ness of the body associated with a hypothermia A tern 
pcrature of 94° F was recorded in one child i\ho was asleep 
and totally unaware of an insuhn reaction 

Reactions occur more frequently in the spring and sum 
mer months when a diabetic child is enjoying a greatly in- 
creased amount of eiterase More carbohydrate is com 
pletely utilized during exercise and consequently less insulin 
IS required Therefore, reactions arc likely to occur when 
there is increased muscular actnity unless the dose of insuhn 
IS lowered Contrary to some observers it has been tlie e,x 
renence in this clinic that children receiving higher carbo- 
hjdrate diets arc more liable to reactions There are children 
who arc very sensitive to insulin and develop reactions easily 
regardless of their diet The exact mechanism which pro 
duces the reaction Is not knorni 

Fortunately most reactions arc mild and the children re- 
spond readilv within one half hour to tlic admlnistrabon of 
10 Om of carbohjdratc by mouth In children who arc 
susceptible to insulin it is a good plan to subdivadc both break 
fast, lunch, and dinner into two separate smaller meals By 
this plan the cliild receives something both at breakfast and 
at 11 A M , at lunch and at 3 30 r M , at supper and at 9 
or 10 r M before rclinng The postponed portion of the 
meal is given at the time of the expected insulin rtnclion If 
the reaction is anticipated at 11 a m it mav sometimes be 
overcome bv having the patient cal 10 or 15 Gm of carbo- 
hvdrate about 10 45 v vi Tins procedure often avoids a re 
action, but it is not infallible, a safer method is to reduce the 
do-e of insulin one or more units on the followang dav The 
teductiun IS nude at the injection following which then had 
lieen a riaclion on the previous daj lloncur if reac 
tions cannot be sneer sfullv eliminated, one must further suti- 
dividc the do-e of insulin and a.s manv as 5 ckillv injection 
maj leave to lx. gum in order to avoid a re iction 1 ven then 
•lute is soini times a cumulative rficei of imilin n’lich mav 
'arj from d iv to dav and the reaction mav occur at a totallv 
uneipctted time I'atients ire alwav in Iructeil to rairv 
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sugar With them and although most children can feel the on 
set of a reaction, it may occur without any warning what 
soever Occasionally the reaction is so severe that the ch3d 
cannot open his mouth to swallow sugar or orange juice In 
that case 0 3 cc of adrenahn hydrochloride should be injected 
hypodermically and repeated m twenty minutes if necessary 
Adrenahn mobilizes glucose and usually is effective in over- 
cormng the hypoglycenua The parenteral mjection of glu 
cose is seldom necessary yet one occasionally has to resort 
to its use Even though the reactions may appear to be 
severe, fatalities are practically unknown in childhood There 
IS no danger of the cardiac collapse which may occur in elderly 
mdividuals with coronary artery sclerosis The fear of m 
suhn reactions once established is extremely difficult to over 
come and it is therefore advisable to avoid repeated reac 
tions if It IS at all possible to do so Even though the reac 
tions are not senous m childhood, they constitute a mental 
hazard and parents who witness reactions will be inchned 
to give less than the prescribed dose of insulin 

TREATMENT OF COMA 

It Will only be possible to outlme briefly the proper 
methods for treatmg coma The principles of the treatment 
of coma are 

1 To ehrrunate ketones and to prevent their formation 

2 To replace body flmds 

3 To dimmish hyperglycemia 

4 To produce diuresis 

5 To support the vascular system 

Coma IS an emergency which is far more acute than a 
surgical operation, or the treatment of an acadent case The 
Children’s Department at Mount Smai Hospital has adopted 
a systematic type of procedure which has been umformly suc- 
cessful m the treatment of coma 

1 Speaal day and mght nurses are ordered at once 

2 Urine sugar is obtained on admission If the child is 
unable to void, he is catheterized If authentic urmalysis 
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has been obtained shortly before admission, cathetenzation 
15 not necessary 

3 Blood sugar and CO 2 combining power of the blood 
plasma arc estimated as soon after admission as possible 

4 If the unne sugar is high and the child is obviously in 
diabetic coma, 25 units of insubn are given subcutaneously 
and intravenously simultaneously even before the blood sugar 
and CO 2 have been reported 

5 These procedures are usually done in the admitting 
ward Later a stomach tube is passed and if any quantity of 
fluid IS present, the patient is Imaged carefully As mucli 
as 700 cc was present in one patient’s stonncli without any’ 
vijiblc abdominal distention 

6 A colon irrigation, and if the child is in collapse, a re 
tention enema of hot coffee is given 

7 The patient is covered with hot blankets 

8 Since most patients have been vomiting, nothing is 
given bv mouth for four hours Even though the pulse is 
feeble and rapid, cardiac stimulation bv drugs is usually not 
necessary Increased blood volume results from the adminm 
tration of fluids intravenously This in iLself will control 
vasomotor shock and raise the blood pressure 

9 At least 500 cc of normal saline solution are given sub 
culaneoiisU shortlv after admission An intravenous drip of 
normal saline or 5 per cent glucose in Ringer’s solution is be 
gun as soon as the child Ls admiltcil to the ward I] the blond 
iiigar II 0 cr 0 250 mg no g/iiroir »J gi"cu If the patient is 
rc-stlcsv ond thrashing about, it may be neccssarv to lie a needle 
in the median basilic vein and to lie the arm to an arm board 
The first 100 cc. are given rapidly Tlic fluid is then (lermilleil 
to flow at the rate of 50 cc per hour Tlic amount of fluid 
administered is dependent upon the respon e of the child to 
ireatmint When the dehvalration is ivirtme much largir 
amniinls of fluid are rcquirml than otherwise \s much a' 
lOOT to 4000 cc of fluid have l>een given In twenlv four hours 
to a even \ ear-old child L tiallv t^CK) to 2 C »3 ci in ihe 
fn t Iwinlv lour hours is siifucienl howrvir Tin tcplaee 
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nient of fluids is just as important a part of the therapy as tbr 
use of insulin 

10 Constant vigilance is necessary The speaal nurse is 
required to keep a “coma chart” on the wall at the bedside. 
The temperature, pulse, respiration, the amount of fluid, in 
sulin, and glucose administered, and all other details are 
carefully charted Some of these items are recorded at half 
hourly intervals In this way a graphic chart can be seen at 
a glance Some member of the resident staff of the hospital 
IS likewise in almost constant attendance 

11 Blood sugars are taken as often as every two hours 
during the early stage of the treatment If the blood sugar 
falls rapidly, subsequent doses of insulin are given with glu 
cose But glucose is only given if the ketosis persists after 
tlie blood sugar has fallen to normal In severe acidosis it 
has been the custom to give approximately 1 Gm of glucose 
for each unit of insulin There can be no definite rule as to 
how much glucose and insulin ea'ch cliild will require If the 
child IS not vomiting, the glucose can be given by mouth in 15 
cc amounts in the form of orange juice Treatment is car 
ned on from hour to hour, the amount of fluid, insulin, and 
glucose being dependent upon tlie chemical findings m the 
blood and unne 

12 After the initial intravenous dose of insulin, subse 
quent doses generally are given subcutaneously at the rate 
of 10 to 20 units an hour Here again one cannot make a 
standard rule If the coma does not respond to treatment, 
insulin injections are given half-hourly and in larger amounts 

13 There is usually suppression of unne in diabetic coma 
One therefore aims to obtain diuresis Once this is estab- 
lished, however, there is danger that the continuous use of 
intravenous glucose will cause polyuna, with the excretion 
not only of glucose and ketone bodies but also of insuhn 
Because of this, one must guard against excessive administra- 
tion of solutions of glucose intravenously 

14 The parenteral administration of fluid is stopped only 
after the patient has taken sufficient fluid by mouth for sev- 
Gral hours without vomiting 
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15 Since there may be a small loss of base it has been 
found advisable recently to give Hartmann’s solution* instead 
of Ringer’s or normal saline solution One hundred cc of a 
5 per cent solution has been used at times in conjunction \nth 
normal saline or Ringer's solution Hartmann s solution a\ oids 
the danger of alkalosis which occasionally was reported in 
the past when solutions of bicarbonate of soda were used 

16 The prognosis of coma in childhood is c-accllent pro- 
laded the patient responds within forty eight hours After 
that, however, the body celts of the diabetic organism do not 
respond as well to treatment and the prognosis becomes more 
serious 

The factors then which will alter the amount of insulin 
In any giien case arc 

1 Duration of the disease 

2 Scaenty of the disease 

3 Cooperation of the patient in helping maintain a sugar 
free urine 

4 Rapidity of growth 

5 Puberty 

6 Repeated infection or illness 

7 Ti-pe of diet 

(а) Restricted or more liberal carbohidrale intake 

(б) Ri-stricled or more liberal fat intake 

t Dacrcisc 

9 Coma 

ItlSUUH SOBSTrrUTES 

1 rom time to time insulin substitutes have appeared on 
the market Mg'! of them can be taken orally and there- 
fore have a strong ap|Hal to the |niblic \mong the products 
which have licin advocaled arc ssnlhahn and ncosynlliatm 
These sub tanecs arc guamdine rhrivalivcs and lower the 
tiln<*\ supir rills action bowiver is quite dlfiermi from 

MUjirtinn o' tinfy U a 1 n of n’w.nin *r I r-jrtv-fjT 

- n f h n snl fa1 jti rh’ tv It I alru* ’ (itn ttw* I 1 I l \ 

^ Irsl 
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that of insulin Guanidine is a liver toxin and as such inter 
feres with the liberation and storage of glycogen 

Respiratory quotient studies purporting to demonstrate 
that synthalin raises the respiratory quotient are inconclusive 
and It IS therefore doubtful whether synthalin aids in the com 
bustion of glucose On the other hand, toxic hepatitis, icterus, 
and cirrhosis have been known to follow its use It is there- 
fore a dangerous drug The abihty to reduce the blood sugar 
has also been claimed for extract of mulberry (myrtilhn) 
and for Jerusalem artichoke These foods are harmless and 
can be taken by diabetic patients They are not potent 
enough, however, to warrant their use in the diabetes of 
childhood 

Insulin itself has been treated or combmed in various 
ways so that it might be given without hypodermic injection 
For example, a solution in oil has been advocated for intra 
nasal use, inasmuch as insuhn is absorbed from the mucous 
membranes Its action by that means, however, is uncer- 
tain The inhalation of insulin by means of an atomizer has 
also been advised but that method is hkewise unsatisfactory 
In addition, a solution of insulin in oil has been prepared for 
hypodermic injection to allow slow absorption of insuhn from 
tlie subcutaneous tissues, necessitating fewer mjections This 
preparation, however, has not been found to be effective The 
French have combmed insulin with a blood pressure regulating 
fraction of the pancreas for the purpose of preventmg reac- 
tions This combination has not had widespread use, however, 
because reactions have been observed in spite of its adminis 
tration Other combmations of insuhn have made tlieir ap- 
pearance from time to time All these substitutes have had 
only a short vogue because they are unsatisfactory and one 
must therefore conclude that insulin at the present time can 
not be replaced 

EDUCATION 

Proper education of diabetic children and their parents 
IS essential to optimum care This is begun in the hospital 
where the patient is taught all about his diet and how to meas 
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ure his own insulin Either the mother or father or both are 
also urged to come and receive instructions A mother who 
SIX months ago believed that it was impossible to gi%e her 
child insulin has become so proficient that she now not only 
injects insulin herself but regulates the dose so that her child 
IS sugar free and still does not go into insulin shock 

The site of injection must be changed daily The ex 
tensor surface of both arms, and thiglis and the buttocks are 
the sites of predilection The child must be cautioned against 
injecting the insulin too frequently in one area as it ma> cause 
either atrophy or hypertrophy of the subcutaneous tissues 
The syringes and needles must be stenlircd carefully and 
the hands thoroughly scrubbed before eacli injection 

Each child should carry some sort of identification card 
or means by which anyone can learn readily of the child’s 
diabetes In case of accident His phasiaan’s name and tele 
phone number should bo written on a card or tag with the 
request that he be notified at once of an accident to his patient 
The significance of slight infections must be stressed re- 
peatedly, as well ns the need for tlic immediate reduction of 
fat and protein in the diet and the increase in carbohydrate 
and in insulin m the presence of even minor infections The 
necessity for urinalysis at home is likewise emphasized and 
all of tile child’s dailv routine is thoroughly sujicrviscd With 
out projxT education one cannot succeed in the intelligent and 
satistnctorv managimcnt of the diabetic clnld 
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CORRECTIVE MOTOR EDUCATION OF BIRTH INJURIES 
AND ALLIED PROBLEMS 

During the p.Tst three and a half years, many diildrcn 
ha\e presented themsekes for csamination and treatment at 
the Department for the Reeducation of the Birth Injured at 
the Neurological Institute of Nesv York because of \arious 
types of paralysis By far the majority of these cases have 
been paralyses resulting from birth injuries Henveaer, in 
(Ilk large group of approximately a thousand cases ha\e been 
conditions not resulting from injuries at birth, but from such 
causes as encephalitis, pohomyeblis, muscular dystrophy , 
cerebral agenesis or hypoplasia, cnceplialopalhies, peripheral 
nerve injuries and cerebral sequelae resulting from jaundice 
of the ncisbom 

Cases selected and accepted for treatment depend largek 
Upon the seventy of the lesion, the age of the patient, the 
degree of the intellectual impairment, whether a progressive 
disorder or whetlicr a liercdilarv afllictinn This calls for 
not only careful clinical examination but also careful analya'i' 
os to the intelhgcnco rating special disabilities and in as mans 
cases ns possible, encephalogram studies and careful psvehi 
Utric and sociologlc invx-sligalion The early lustorv fre 
qucnllv Is aiosl valuable in attempting to establish a clinical 
diagnoses, e'jieciallv In the cases of birth injury, where n diag 
nosis [s not always f tmple to mal r CerLam fairlv constant 
fcitiiies in ihe hi lorjcs arc helpful Imm.Uuri|v, Incrcasisl 
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somnolence or increased cr3ang, asphyxia,' apneic attacks, 
resuscitation at time of birth, irregular breathing, failure to 
suckle, rigidity, opisthotonus, rhythmical adduction and ab- 
duction, persistent singultus, yawmng and frequent vomitmg, 
convulsions, muscular twitchings and paralyses, are all points 
one must include in the history of the neonatal period The 
outstanding symptoms m the birth injury group are convul 
sions and localized twitchings shortly after birth and difficulty 
m suckling 

\kTiatever tlie cause or causes of the paralyses, the clinical 
examinations have shown all degrees of spasticity, ataxia, 
athetosis-, choreic features, symptoms of anterior horn cell 
damage, trophic symptoms, endocrine changes, evidences of 
thalamus and hypothalamus dysfunction, and most any con 
ceivable type of motor disturbance or combination of motor 
disabilities The classical, chnical picture of spastic para 
plegia IS not the common or usual type of disorder encountered, 
but the chnical picture is often of greatly varied type, espe 
cially in the birth injury group 

Pathological material unfortunately is difficult to obtain 
except for the brains of stillborn or those dying shortly after 
birth Material of the later stages of nervous system change 
after birth injury show vaned types of lesions and lesions 
scattered through almost any part of the nervous system m 
cludmg the spinal cord Taking into considerabon the ivide- 
spread nature of the lesions, it is not difficult to understand 
why we find such a variety of clinical findings Further con 
firmation is also given by encephalography, not only from the 
standpomt of estimatmg the severity and locahzaUon of the 
lesion, but also from the standpomt of differential diagnosis 
In doubtful cases the encephalogram may be of great help m 
such conditions as agenesis, localized atrophy, porencephaly, 
brain tumor or cyst, and internal hydrocephalus 

Localization of the lesions where there is choreo-athetosis 
and spasticity has always been a much disputed question, espe- 
cially as to whether the disturbances in muscular movements 
resulted from damage of the basal gangha or changes in the 
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cerebral or cerebellar cortex. WTien one recalls the underlving 
pathology and the many nerve centers and pathways involted 
in the production of muscular movement one can visualue 
almost any kind of climcal manifestation There arc a group 
of patients with choreo-athetosis and with various degrees of 
spasticity, whose response to certain situations and to treat- 
ment 13 such as to make one hesitate to place the lesion chiefly 
m the basal ganglia In them one might speculate upon dam- 
age to the motor or sensory cortex Observations on many 
of the children under vanous circumstances show the sinking 
effects which such factors as tear, concentration, attention, 
and self consciousness play in controlling or increasing ab 
normal movements or posture. Expcnmcntal work on this 
subject which we have been carrying out and which is to be 
published in a subsequent paper shows the greater case of 
fierformancc of movements and the complete cessation of ab 
normal movements under the influence of drug orpsjchological 
influences The subjective feelings and the comments of the 
patients together wath the objective findings make one doubt 
that in man> instances the lesions whicli cause the chorco 
alhiloid movements arc in the basal ganglia This point of 
view is in agreement with the results of animal experiments bj 
other workers — especiallv tlic findings and conclusions of 
1 niton and Intslcr — that when higher centers in the nervous 
svstem arc damaged, the majonlj of impulses pursue the phvlo- 
gencticallv oldir |>aths across the cord or brain stem IVilli 
llie material at our dispo-al we arc hopeful of making further 
observations m tlic human beings and of correlating findings 
with the prinaplcs of release of function, the common path 
nil's with reference to excitation, the cooperative interaction 
lietweiai cortical and tome contraction and other important 
features of ri flex jilivsiologv 

Invcstigaiions in reeducation of motor disabilities inlrodiire 
one into the verv inti reeling field of conditioned reflexes and 
'■'I'eciallv itilo tlie fielil of )v-jchic activitv In this connec 
lion one nuM retail that with the nnrterl distiirbanci-' thatatc 
etisounteted in the rtfltx niixhani<m of the sjunat cord and 
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nudbrain there are undoubtedly marked disturbances m the 
cortex These manifest themselves m conditioned reflexes 
with the changes of the three fundamental processes of exata 
tion, inhibition, and disinhibition If one accepts the state 
ment that one of the most essential functions of the cerebral 
hemispheres is the elaboration of the conditioned reflexes, just 
as the mam function of the lower parts of the nervous sys 
tern are concerned with the simple unconditioned reflexes, 
then one can begin to understand that in individuals with 
cerebral injuries the difficulties for maintaimng all equilibrium 
with the external forces of their environment are increased, 
and that, therefore, behavior and psychical functiomng in that 
environment are influenced This, in a measure, justifies at 
tempts to train or recondition individuals The results so far 
obtained justify the attempt in acceptable cases to treat spastic 
choreo-athetoid states which result from birth injuries or from 
other causes 

Aside from clmical studies and attempts at localization of 
the chief lesions, investigation must also be made in the inte! 
lectual sphere This is necessary not only to estimate the 
mental level of the patient but also to eliminate speaal dis- 
abilities in speech, heanng, vision, reading, and writing, which 
are important for the intellectual and educational training of 
the individual The majority of speech disturbances concern 
expressional speech which is a part of the general motor dis- 
abihty The problems assoaated with left-handedness and 
other aspects of cerebral dominance make the situation in edu 
cation and psychometric examination more difficult The 
study of these special disabilities may be of great help m out 
limng a general school program 

At the Neurological Institute patients with birth injuries 
are first subjected to a thorough neurological study and then 
are placed on a schedule in which mental and muscle training 
are begun Daily periods are allotted to muscle training fol- 
owe by periods of rest For the remamder of the day the 
patients are kept occupied by studies and games that tend 
both to encourage muscular expression and to make the pa- 
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tient more objective in his thinking In order to mnkc certain 
that the parents and- teachers are cooperating in the program 
a dose contact with the home or the school is kept with the 
expectation of evcntuallj placing the child in a normal school 
environment if he is not already in it 

It IS lery difficult to lay down or presenbe any one set of 
rules for speafic tvpes of exercises For proper relaxation a 
calm and quiet atmosphere is very necessary The exercises 
must be adapted to the individual case and depend largelj on 
the clinical findings The chief aim of the exercises is to tcadi 
the patient to make each active moiemcnt with a minimum of 
muscular effort The teacher should be a person with tempera 
ment and personalitj that is condiiche to relaxation Hefore 
the exercLses are started there should be a prehminan rclxxa 
lion period Then cxercibcs should be earned out wth the 
least amount of motor overflow, with just as little efiorl as it 
takes to perform a free and easy movement The first cxer 
cises should be the stow, coordinated rhythmical forms of 
movement, beginning with the major groups of muscles, such 
ts those about the proximal joints shoulder and hip, later in 
dulling the muscles of the knees and elbows and finally those 
of the hands and feet 

In the younger children it is often nccessarv passively to 
T-ssist them until they arc able to carrv out the movtinents bv 
themsdves \ftcr the control of the larger groujis has bien 
accomplcshed placement exercises such ns walking on lines, 
putting fingers on dots, placing pictures on blackboards are 
hitpful Walking before a mirror is aho helpful Treatment 
by exercises m water is often conducive to relaxation, but the 
ubilitv to relax in the cast of the spa tics does not som to 
earn ovtr as well in vatcr triatineiit» as when the exircises 
arc givan on the table, or an, followed Inmitahately bv a short 
perioil of exercises out of the water 

As a rule it Is In tter at first to allow thi birth Injiirial child 
to do rxerci (s as lo-st he can — in spue of the f id llial 1 e i 
making irronmus and line- mtial movements m llu lir'l at 
tcnipis )_Ud the inci rrevt moiniint' n av lie gtadtnllv 
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eliminated Such a course is better than to restrict activity 
to simpler movements with the expectation that the ability 
so gamed will be immediately earned over into the more com 
plicated coordinated acts Tongue placement exercises in front 
of mirrors are useful m training of speech This proceedure 
IS preferably carried out by the use of a blackboard so as to 
enable the patient to write m large words at the same time that 
he attempts to pronounce the word he is wnting The move 
ment of the hand and arm often will take care of some of the 
excessive flow of nervous energy which interferes with speech 
Speech is a very intricate muscular process and its dis 
turbance is closely hnked with the general spastic condibon 
so that one cannot hope for much improvement until the pa- 
tient has learned to control the larger groups of muscles or has 
acquired a general improvement Not infrequently speech or 
acquisition of speech occurs with the successful accomplish- 
ment of coordinated muscular movement without special em 
phasis being placed on speech training itself 

One must always keep m mmd that one is working with 
patients who have never been able to perform normal coordin- 
ated movements The situation is^ entirely different m the 
case of the patient who was born with normal muscular con 
trol and later in life acquired a paralysis In the latter condi 
Uon, trammg is a matter of reeducation while in the birth 
injured, training is not a matter of reeducation but an attempt 
to estabhsh patterns for normal coordinated movements from a 
pattern complex of massive muscular responses which have 
never been differentiated In the older children trauung is 
directed toward breakmg up mass action patterns This be- 
comes easier as the child learns to cooperate Such factors as 
j anxiety, fear, and self-consciousness increase the abnormal 
movements and it is necessary to elirmnate, as much as pos- 
sible, the emotional element from the muscular act 

In patients with marked cerebellar disturbances, one must 
rely a great deal On vision in traimng the patients The pa- 
tient must look where he walks or focus on an object toward 
which he is gomg This is often helpful in maintaing equi- 
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librium If necessary, correction of impairment of vision by 
glasses, or correction of strabismus by operation may be ex- 
ceedingly helpful 

Wucb has been wntten on the clwjcnl aspects of disorders 
nrlsmg from damage to the central nervous system by injury 
at birth, but medical literature contains little regarding thcrapv 
The progress in treating these conditions must be based upon a 
better understanding of the disturbances m the ner\ ous system 
Normal muscular activity involves a balanced action and inte- 
gration of the corticospinal (pyramidal) and the more diffuse, 
less direct, stnatal (evtrapvrnmidal) and rubrospinal and 
vesbbulospinal systems Biologically old mechanisms in man 
are often brought into undue prominence by mjunes The 
normal hand is not as steady as the hand trained in performing 
a skilled act, and this is not alone explained because of lack 
in training but may bo accounted for b> the fact tint balanced 
action has not jet been established betneen the still progress 
ing functional development of the cortex and the already per- 
fected function of the older mechanisms That the cortex 
plays a part in the trammg of the normal as well as in the pos- 
sibilities of controlling the hand of the spastic athetoid cannot 
be denied 

We know that as man leamwl to u‘c tools ind his haiKh> 
became the master, brain development and advances in civahzn 
tion look place simullancous!} In the majoritj of those 
handicapped from intracranial hemorrhage at birth, llie back 
'mrdness can be accounted for bj the lack in that process of 
development which proceeds by grasp and touch in even, dnid 
Wicn llie hand is difuciiU to control an njijirccniilo delav in 
the mental development of the child mav result Just as the 
age of tools marked the first advance in brain development, 
to Uic birth injured must rccapilulali the s(orv and pain con 
Irol over his hand The possibihlv of tins recapitulation 
taking place depends ujion the amount nf imdamagrtl rorltx, 
bnitss (liirf 1)3,; iK-rn an injurv to the cnriical cells si, gro-s 
av to cause idiocy the birth injurctl may be con idetctl t-s en 
tially nv an individual who has lliile or no vadunlarv amlrol 
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over his reflexes As the injury is generally a diffuse one we 
seldom find a pure type of dyskinesia There is a large amount 
of nervous energy spent in attempts to move a single muscle 
group and often the mere thought of moving a finger is suffi 
cient to throw the entire body musculature mto a chaos of 
writhing movements As long as the factors of fear, self 
consciousness and anxiety are in abeyance the patient has no 
difficulty m making a normal coordinated movement He must 
avoid too many sensory stimuli to which his nervous system 
has not yet been accustomed The counterpart of this is seen 
m the normal person acquiring a skilled act Until such a 
one becomes adept he will work with exaggerated tension and 
as a result the performance appears to him more difficult than 
It really is To become adept m learning to play the piano, 
or violin, or to swim, regardless of what the intelligence of the 
person may be, it is necessary that he first adapt his motor 
centers to these speafic exercises Adaptation of the motor 
centers to these exercises by gradually and progressively co- 
ordinating impulses with muscular contractions until more 
and more harmonious relation is developed between consaous 
perception and vohtion, is very necessary In other words, our 
capacity for skilled and accustomed muscular movements de- 
pends upon our memory of them and our jxiwer of recalhng 
them and evoking them again 

If the birth injured has only memories of his bizarre mus- 
cular movement it is obvious that he will lack correct kines 
thetic sense and the method of developing a controlling 
kinesthetic sense rests in early conditioning 

VlTiiIe considerable optimism m many cases of the birth 
injured is justified we must remember that we are never going 
) to make a normal individual out of him any more than we can 
of the man with an amputated arm Mentally, to be sure, he 
may far excel the ability of the latter, but unless he has learned 
cope Y^th the shortcomings which the absence of an arm 
impose he is never gomg to become a happy individual In 
simi ar manner we cannot expect the man whose nervous 
system has a low threshold of imtabihty as a result of birth 
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injury to become as effiaent as the normal Then again we 
may find a mentality which exceeds the normal but unless 
such a person has learned the limitations which such a hyper- 
active nervous system imposes on him and has been taught to 
cope with his shortcomings he is not going to be happy The 
solution of the problem of the birth injured is therefore far 
from being one solely of muscle training Nothing is more 
pathetic than a child wath a spastic arm or leg approaching 
adolescence who in spite of having had the best muscle train 
mg IS rapidly becoming markedly introspective because of his 
inabiiity to adjust to his handicap In some instances the 
milder the physical aflliclion the more severe is tlie mental 
handicap Fear and shyness exert an inhibitory inllucncc on 
motor activatj , and with the birth injured there is a constant 
conflict between the desire to correlate the mov ements and the 
inhibitory emotion While it is true that the persistent con- 
flict can be explained on an organic basis the patient is al\\ai>’s 
the subject of more profound psjchological difficulties The 
afflicted frequently uses his handicap ns a defense mechanism 
for the contemplation of reality In school the tcachcis arc 
lenient with him and should he not know the answer to a ques- 
tion asked of him it docs not lake much effort to appear more 
nervous than usual and thus invanablj the teacher rcfu'cs to 
press him and takes it for granted that he knows the answer 
If such a situation is not combatted with proper discipline in 
earlj, hie a difiicult |)crsonalUj is bound to develop 

\\c arc becoming more aware of the Imjxirlance of viKa 
tional guidance and directed cilucalion of normal children in 
order that thej mav be cquipjied to enjoj n full life This 
holds just as true for the birth injured who bv proptrK equip- 
I>ed school, in addilion in pr<)|Hr corrective motor cdiic-ition 
wtiuld In, cquipi>ed to give llicir licst performance at all tmu.- 
and would be pven a background of ixpencnci'^ l>csi adaplol 
lo eiuihle ihim also to eojDV lifcbj ndmininng their liandirap 
nod emplia. iring thrir best abilities 
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TREATMENT OF PITOITARY DISORDERS 

The recent progress in the physiology of the pituitary 
gland has placed the treatment of pituitary disorders on a 
rational basis 

Pituitary disorders occur as definite syndromes or pro 
duce %-anous metabolic, gynecological, or functional disturb 
anccs in other organs The clinical syndromes of pitiiitarv 
disease arc fairly cisv to recognize, but m order to treat them 
intelligently \\c must analyze the symptoms on the basis of 
the physiology of the pituitary and group them as manifes 
tations of disturbed specific functions of (he gland 

Clinically, pituitary syndromes occur ns dominant states 
of hypcrfunction or hjpofunction of \ar10u5 lobes or cellular 
elements in the pituitary gland However, because of func 
tional antagonisms or synergisms of vannus elements in the 
pituitary gland, many syndromes vvhidi arc generally classiOeal 
as hyperpituitarism of one group of cells arc associ dial with 
manifestations of hvpopituitarism of other cclU and vice versa 
This IS an imjKirtnnt principle to recognize nhin Irealinu 
pituiLary disorders bv means of organotherapy , ns the basis ol 
ort-anothcrapv is substitution therapv for horniont deficit nev 
Thus we may check hyi>erfunclion of certain cellular cU mints 
>n the pituitary by supply ing hormone's for the e stKialisl hvjKi 
function of the antagonestic cells whin such hormone prijeira 
lions arc available and cficctlvi 

U should be cini>ha«izr<l that the recognition of a pitiiitirv 
di'otdrr docs not nece- arilv iniplv tleat it should lu ttrattslbv 

' 'L 19 J, V|- 
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means of organotherapy While this is the logical treatment 
for pituitary deficiencies when possible, other forms of therapy 
may be applied The type of therapy used depends upon the 
nature of the disorder and the kind of funcdonaf disturbance 
which results Consequently the methods of treatment may 
be organotherapy, dietotherapy, surgical therapy, ^-ray ther 
apy, physiotherapy, or other methods of treatment according 

to the indications . 

Organotherapy — Organotlierapy is the logical form o 
treatment for pituitary deficiencies EssentiaUy organotherapy 
IS subsUtution therapy Consequently m order to o m 
results from the method of treatment it is essential to be a e 
to recognize the type of pituitary deficiency and tohaveprei^ 
arations available which are effecUve and whose potency ca 
be standardized 

Physiological research has tlius far established tha gr F 
of different hormones are produced by the various lobes o 
pituitary gland A problem for subsequent resear^ to - 
mine is whether these are separate hormones or whether s 
of them are formed from other hormones All tlie hormo 
of the pituitary have not yet been isolated At tlie presen 
time the following newer standardized preparations ate 


available 

(A) Anterior Lobe Preparations — Growth Hormone 
Antuitrm G (Parke, Davis and Company) , Anterior pitud 
ary Extract Squibb, Phyone (Wilson Laboratories) These 
preparations contain growth-stimulating hormones, proba y 
formed from the eosinophil cells, but they have not yet been 
obtained in pure form and are as yet of limited value 
Go72ad-sti7ntilattTig Hormones {Prolan Preparations) 
Antuitrm S (Parke, Davis and Company), Follutein (E E 
I Squibb and Company), Antophysin (Winthrop Company) 
These are preparations prepared by the Aschheim-Zondek 
method of extraction from the urine of pregnant women, or a 
modification of this method They contain gonad-stimulatmg 
substances similar to those obtained from the basophil cells of 
the anterior lobe of the pituitary, but they ru-e not as effective 



TREATMEVr OF PrnnTAR\ DISORDERS 819 

Preparations made from the urine of pregnant and menopause 
women approach in potency the gonad stimulating extracts 
prepared from the anterior lohe of die pituitary gland of 
animals 

In addition, the anterior lobe of the pituitary gland has 
been shown to contain other hormones, but they have not yet 
been prepared for therapeutic use, nor have the indications for 
their use been established The following hormones have been 
described 

Prolactin, a hormone which stimulates lactation There is 
some ctidence indicating its clinical application ns a galacto- 
eogue 

A tlnrolropic hormone whidi controls the function of the 
thj roid gland 

A paratlnralropic hormone which influences parathyroid 
function 

An adrciwtropic hormone uhicli infliienccs the function of 
Ihc adrenal gland 

A pancreatropic hormone which influences carbohydrate 
metabolism by raising the blood sugar and antagonizing the 
effect of insulin 

A krlOf;eiiic hormone which influence^ fat metabolism 

(n) Posterior Lobe Preparations — The following prep- 
arations arc available Solution of Pituitary ^Pituitrin) 
Pitoan Pitressin 

Solution oj pihntari (or pilnitrm) stimulates the inxotim 
taia muscles of the intestines, contr icts the ulcru' and tht 
blood sessik rai-e-. blood pri^ ure, it has an antidiurillc 
rffect mdiiibites lasipuJus and whin it is gi\in in large ilfs-e-. 
In small doses it is a duirrlic It ilso r iwes the blood siigir 
md antagoni/i-s the i fleets of insulin 

I'linnn whin obtained in pure form acts onU as an 
U'y toxic. 

I’tircssm when ohtainni in pure form conuacls inioliiniata 
mu dcs (as in the inloslinesi it 1 a \a ir oastrii lor, it jito 
duces an anlidiunau and i ihmilic ifiiat nd u inlhume- 
'u„ir melalwili ni 
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From a therapeutic standpoint progress has consisted 
chiefly in determining the indications for the use of vanous 
preparations The exact dosage and frequency of administra 
tion can only be determined when we are able to measure the 
quantitative deficiency accurately In some cases the quanti 
tative determination of pituitary sex hormone and estnn in 
the urine and blood has enabled us to establish an accurate 
dosage for these preparations This method, however, is only 
possible for the endocnnologist equipped with a smtable animal 
laboratory In the majority of cases the dosage and frequency 
of admmistration is determined largely by trial and error in 
each condition 

Dietotherapy — Some types of pituitary disorders are 
essentially metabolic in nature While hormone defiaency 
may be the underlying cause, tliey are not amenable to hor 
mone therapy These cases can be treated favorably by 
dietetic measures 

The symptoms which are treated by dietary measures are 
the pituitary obesity, the symptoms of diabetes insipidus, and 
the separation of the epiphyses which sometimes occurs as a 
comphcation of the Frohlich syndrome 

Pituitary obesity has certain distmctive metabohc charac- 
teristics which require speaal adjustments of the fats, carbo- 
hydrates and proteins m the diet 

In diabetes msipidus the salt and water content of the diet 
must be modified 

In separation of the epiphyses the calcium and fat-soluble 
vitamin content of the diet must be adjusted 

The specific diets indicated in each condition will be dis- 
cussed under these disorders 

Surgical Therapy — Surgery is indicated in two types of 
pitmtary disorders (1) Pitmtary tumors and neoplasms which 
invade the pituitary fossa from neighboring structures, (2) 
separation of the epiphysis of the femur 

The operative treatment of pituitaiy neoplasms is a highly 
speaalized branch of brain surgery Smce this paper deals 
only with medical treatment, we shall not discuss surgical 
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treatment except to indicate the method of treating the residual 
symptoms of pituitary deficiency which follow operative re- 
moval of the tumor and neighboring pituitary structures 
The separation of the epiphysis of the femur requires 
orthopedic treatment in order to prevent deformity until 
organotherapy and dietetic treatment arc effective in accclerat 
mg the closure of the epiphvses 

vEay Therapy — It has been dcfimtelv established that 
roentgen rays can modify the function of the endoenne glands 
Small doses stimulate, while large doses depress the function 
of a gland 

Small doses arc applied to stimulate the gonad stimulating 
hormones of tlic pituitary gland to induce menstruation 
Large doses arc given to reduce the size of the pituitary neo- 
plasms and thereby to relieve pressure symptoms, and to lessen 
overactivc glandular function 

The method of application is a highly specialized technic 
hecause the proper dosage Is of prime importance It is bevond 
the scope of this paper to discuss it in detail 

Physiotherapy — Several forms of phvsiotherajiy have 
been Used in the treatment of pituitary disorders, such as diath 
ermy and red light, to stimulate pituitary function, but they 
arc of very limited value 

Therapeutic Classification of Pituitary Syndromes — 
From a ihcrapculic standiKiinl we may divadc pituiLarv svn 
dromes into tlic followang groups 

I Ch leal >indrcme4 

(\) H)Tvrfunctlon ^^ndromr 
1 Aaomrsalj 

(U) lltpolonctkin Bvndiomf 
I Slmmond 1 ilt rw 

I i(iilt4T\ d^atit m ami InlArtil '<n 
i ft iUn*h tsmitunv ir rrltal tJjMnij'y 

•4 DUl’Ctrt ln«lpUu* 

(C) 1 Hul ir> I a cvpl lattn 

ll») Hil Vi\r divtTili*r» 

(Ti 1 t ttiiiiy r.^r> in' 

II rtVrJ rl c tn «li It-r'n 1 j ’ t "rt (ur u n 
< I ii iUar> tio tj 
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in Secondary gonadal insufficiencies 

(A) Male tjpe 

1 Undescended testes 

2 Impotence 

(B) Female type 

1 Functional pituitary menstrual disorders 

2 Amenorrhea 

3 Oligomenorrhea 

4 H>pomenorrhca 

5 Menorrhagia 

6 Habitual abortions 

1 Sterility 

IV Functional pituitary disorders 

1 Pituitary headache 

2 Other functional pituitary disorders 

I CLASSICAL SYNDROMES 

(A) Hyperfonction Syndrome 

Acromegaly — The clinical symptoms of acromegaly ar 
well known The coarse, large features, the mcrease m th 
size of the hands and feet, are evidence of overacUvity of th 
eosmophil cells of the anterior lobe of the pituitary At th 
same time, however, there is usually evidence of deficient func 
tion of the basophil cells, indicated by amenorrhea in females 
and by impotence in males These symptoms are often the 
outstanding complaints In addition, the acromegalic patients 
often suffers from lack of energy, drowsiness, and a bonng 
bitemporal headache which localizes the seat of the trouble 
Acromegaly may be due to a tumor of the pituitary gland 
or develop without any apparent cause Wlien it is due to a 
tumor the usual signs of pressure on the optic chiasm or optic 
nerve are present In some cases, however, chronic sinus m 
fection may be of etiologic value 

The treatment of acromegaly should begin with elimina 
tion of the causative factors If a tumor is diagnosed, surgical 
treatment or a,-ray treatment is indicated If a tumor is not 
the cause, then infections in the sinuses should be looked for 
and treated 

Before discussing the methods of treatment further it is 
essential to pomt out the following evidence which indicates 
that there is an antagonistic relationship between the growth- 
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ElimulaUng hormones of the anterior lobe (probably derived 
from the eosinophil cells) and the gonad-stimulatmg hormones 
(probably derived from the basophil cells) 

1 It IS well known that as soon as puberty is established 
growth ceases In other words, the development of adult func 
lion of the gonadotropic hormones in the anterior lobe of the 
pituitary gland checks the function of the growTh stimulating 
hormones 

2 Cases of precoaous pubertv arc generally of short 
stature due to retarded function of llie easinophil cells i\s a 
result the epiphvscs close early and growth ceases 

3 Eunuchoidism due to castration or other causes before 
puberty is assoaated vvath continued growah and delay cd clos 
ure of the epiphyses 

4 The administration of growth hormone to animals checks 
the sex stimulating effect of pituitary grafts 

5 I vans has been able to cliangc the growth stimulating 
hormone of the anterior lobe of the pituitary to a gonadotropic 
substance bv injections of small doses of sex hormones 

The treatment of the non neoplastic type of acromegaly 
has three objectives 

1 To check the ovcractivalv of the eosinophil cells of the 
anterior lobe of the pituitary 

2 To overcome the symptoms of basophil insufiiciencv 
(the amenorrhea or impotence, lack of energy , etc ) 

3 To relieve the intense bitemporal headache 

Tlie ovcractivitv of the growth-stimulating eosinophil cclK 
in the anterior lobe of the piluitarv nnv be checked bv Irradia 
bon of the pitultarv However wc cannot locahrc the roent 
gen rays to the tx>-inoiihil evils niom , and since the ncromi-pahc 
patient suffers from deficiencv of gonad sumulatini, IiotTnonc~ 
which are al o retarded liv irradiation, 1 IkIuvc roenlgin 
•l>era|n Is contraindicated 

The evadenre oflcrrvl almvc Indicates that the lociral tml 
imait for acromta,aly is ihr sox stimulating hormone of the 
inteiior pituitary gland The projiaraiums wbivlv nnv Ik u nl 
4re antunrm 's foUiUim ant>phv--in etc Tlir i \ ici d 
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cannot be determined because the degree of gonadotropic hor 
mone deficiency cannot be measured However, we begin with 
doses of 100 rat units three times a week and increase up to 
500 rat units or more When menstruation is reestablished the 
treatment should be stopped a week before the onset of the ex 
pected menstruation In male patients, however, if the un 
potence is not relieved by these doses, the dosage may be in 
creased still further The point of tolerance is the occurrence 
of headache The efficacy of the treatment depends upon the 
potency and the dosage of the preparation 

We are treating a group of patients with acromegaly bj 
this method with most encouraging results However, we can 
not expect the acromegahc stigmata to disappear, but their 
progress may be checked, especially if the patients are treated 
early 

The symptoms of gonadal insufficiency may be overcome 
by injections of adequate doses of gonad-stimulating pituitary 
preparations In female patients each dose of antuitnn S or 
follutem should be followed by a dose of an estnn preparation, 
such as theelin We have been able to bring about menstrua 
hon m some of our cases of acromegaly who suffered with 
amenorrhea by using pituitary sex-stimulating hormone prep- 
arations m the doses described above 

The intense boring headache, which is a very distressing 
sjnnptom in some cases of acromegaly, may be relieved tem- 
porarily by a combination of various coal tar products, such 
as amidopyrine, phenacetin, phenobarbital, etc , together with 
sodium bicarbonate However, since the headache is probably 
due to pressure of the pituitary gland within the sella turcica, 
because of increased physiological demands, efforts to relieve 
It by means of organotherapy have been tried The admmis 
tration of gonad-stimulating pituitary preparations frequently 
relieves the headache, but for this purpose smaller doses than 
those necessary to stimulate the secondary gonadal insuffi 
aency may be used However, m women we have found that 
estrin preparations, such as theelm, are often more effecUve 
than the pituitary sex-stimulating preparations 
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(B) Hypofdhctioh Syndromes 

1 Smunond’s disease is a disease due to degeneration of 
the anterior lobe of the pituitary by infarction thrombosis or 
artcnoscicrosis of the blood \cssels in the pituinrj or inflam 
mation of the pituitary It is charactenzed b> extreme each 
exia, failure to retain salt and svater, gonadal insufficicncv, 
muscular aveakness, and exhaustion It is more pre\alcnt in 
women and may follon a pregnanej or occur as a terminal 
stage of acromegaly 

Simmond’s disease is a classical s>ndrome of hj'pofunction 
of the anterior lobe of the pituitary inaoKang its growth and 
sex stimulating hormones as well as the other hormones in the 
anterior lobe of the pituitary Simmond’s disease may be re 
produced in animals by removing the anterior lobe of the pitu 
itary gland 

The treatment of Simmond’s disease has one objectite To 
proxidc adequate substitution therapy for the deficient anterior 
lobe because this is the cause of ait the symptoms Conse- 
fiucntly all the axailable hormone preparations of the anterior 
lobe should be administered in increasing doses Thus hvjx) 
dermic or intramuscular injections of anluitnn S or follutcm 
should bi combined with growth hormone and the older anlu 
linn prcinrations Tlic exact dosage cannot be stated because 
we cannot measure the degree of the dcficicncx W t must, 
however, increase the dosage and frcquencx to the ]H)int of 
'applying the dificicnrv Me arbilrarilv begin with 100 r it 
units of antuilrm S or lolhium and 1 cc of plain anluitnn 
M fttaiucnl intervals we also add growth hormone \s a riih , 
we have obtaiinxl the best results fnmi the combination of 
mtuurin S or follutein and pi on antmirin In addiilon, in 
' riasing doMS of anterior jiiluitary should be given liv mouth 
ami the patunt sliould bt placed on i lngli<atoric liigli fal 
dal ITu abilitv In ulilirc chit's jncrii ihI h\ tlu 

tr-\tion ihc Iiormoni*v Ttic of tminunt in 

''immniul w. 1 l 11 .f 1 . t nre howotr not nlloprUu r Tluf-iclniN 
2 Pituitary d\varllsm nnd infantilism iri 

of T ilcluuniN ff lM»th the >.ro\Th ind limuhttn^. 
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hormones of the anterior lobe Some of the cases are due to a 
chromophobe adenoma which, of course, indicates operative 
treatment 


Dwarfism is characterized by failure of the skeleton to de 
\ clop to adult proportions and is usually associated, especially 
in the Lorrain-Levi type, with deficient gonadal development 
^Vhen it IS not due to a neoplasm, growth hormone should be 
given by hypodermic or intramuscular injections in mcreasmg 
doses, beginning with 10 growth units every other day and 
increasing gradually However, the results of treatment have 
not come up to our expectations, probably due to the fact that 
the preparations now available are impure or, as Colhp has 
shown, there may be antigrowth hormones present which 
gradually retard the efficacy of the growtli hormone The 
experimental work of Riddle has also shown that prolactin and 
thyrotropic hormones of the anterior lobe of the pituitary 
accelerate the action of growth hormone Clinical experience 
has also indicated that growth hormone is more effective when 
It is given in conjunction with thyroid extract Consequently 
thyroid extract, beginning with J/. gram three times a day and 
mcreasmg the dosage to the point of tolerance, should be 
given at the same time 

The growth hormone is only indicated provided the epiph 
yses have not yet closed However, the epiphyses remain open 
in some cases of dwarfism for longer periods than we would ex- 
pect from the chronological age of the patient Once the epipb 
yses are closed a change in growth is no longer possible and 
grow ormone is not indicated x-Ray examination of the 
epip yses should, therefore, be made before beginmng treat 
ment with growth hormone 


rinifH ^ ^ ^ genital development which is frequently asso- 

hv fra ^ t dwarfism and infantilism may be treated 

sitrh JBjections of pituitary sex hormone preparations, 

two or fh ° ^ follutein, beginning with 100 rat units 

tion tn L increasing the dosage, in addi 

syndrome or adiposogemtal dystrophy is 
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probably the most common type of pituitarc dcfiacncy met 
mth m practice The classical syndrome shows adiposity with 
a tj'pical distribution of fat around the epigastrium, the lower 
abdomen (in severe cases as a large apron of fat), around the 
supra iliac region, and on the thighs This is associated with 
retarded development and hvpofunction of the genitals In 
males the gonadal insufficiency occurs as faulty developed 
genitals, and in mild cases as undcscended testes In females 
the gonadal insufficiency occurs as menstrual irregularities 
assoaated with particular kinds of menstrual symptoms 

The classical Trohheh sjndrome is not as common as 
'aiious atypical forms in which there arc lairiations in the 
extent of the adiposity and the degree of gonadal insuffidencj 
Thus there arc tvpes of Trohlich sjndrome m whicli the 
adiposity is the dominant feature, while the deficient gonadal 
dciclopment is not \crj marked On the other hand, the 
gonadal insufliaency mnj be severe but the adiposity maj be 
slight Frequently the Frohlich sjndrome is merely a con 
slitutional manifestation which produces no svanptoms As a 
rule, however, the objectives of treatment arc to reduce the 
obesitj, to relieve the sjaiiptoms of gonadal insufncicncy and 
the headaches, and to tre it the comjihcations, such as the 
'cparation of Uie cpi|)hj''e> 

Obcsil} — Tilt exact nature of Iht pituitan obcsitj has 
not been definitely established It is hkclv that a dtficlcncj 
of a kclogtmc hormone is an ctiologic factor The obcsitj 
oiaj be treated bj diet and bj organotherapv In our expe- 
riente dietetic treatment is ihi best and most effective method 
llic best diets, however an thre-e which arc adjusted to tilt 
tnetabohe peculiarities- of piliiilarv nliesitv 1 sscnliallv ihtst 
ert an iiureaseil supar lolirinte a lowirial sjKcific dvaianiic 
vetion of jirotcins, iml a timUncv to hv|icrthoh terinrmn 
lln this ba Is wt have found subin iinun mie diels of alxiul 
1000 calorus; lo \irj tfuTliM Wt » c tun of diit'i 

f \u low fit tint ulmh v \\\ tir^ the c'\r 

of jmicni** nnd Ibcir dn>- 
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2 High-protem diet which stimulates metabolism 
Organotherapy — Anterior lobe pituitary extracts are the 
substances mdicated for the obesity, but they are not very 
effective When the basal metabolism is low, thyroid extract 
m sufficient dosage will reduce the obesity The dosage de- 
pends upon the basal metabohc rate The lower the rate, the 
greater is tlie initial dose As a rule, we begin with 2 grains 
three times daily and increase to 5 to 10 grains three time 
daily to the point of tolerance In cases where the basal 
metabolic rate is normal, we begin witli small doses of thyroid 
and increase very gradually The thyroid should be stopped 
when tachycardia, nervousness, sleeplessness, or a rise m sys 
tohc blood pressure develops Frequently, however, a feeling 
of exhaustion develops before these symptoms occur and this 
also indicates that the thyroid should be stopped 

Desiccated pituitary extract, beginning with 1 gram three 
times daily and increasing to 20 to 30 grains three times daily, 
IS often given together with thyroid extract The conibma 
tion of thyroid and pituitary seems to be a more effective nieta 
bolic stimulant in pitiutary obesity than thyroid alone 

Dinitrophenol and dinitrocresol are sometimes used as 
metabohc stimulants, but m view of the large number of cases 
in whom toxic symptoms have developed, they should be given 
very carefully m small subminimal doses, such aS Vzo 
or less daily for one to ten weeks, and the icteric mdex of the 
blood should be detertmned frequently during the admmistra- 
tion If the shghtest toxic symptoms develop or the icteric 
mdex rises, tlie drug should be promptly stopped 

Secondary Bypogonadisin — The faulty development of tlie 
genitals occurs in males as small rudimentary testes and penis, 
and in rmld cases as undescended testes Their development 
can be markedly accelerated and the undescended testes may 
be brought down by frequent intramuscular or 
injections of large doses of sex-stimulating hormones, such as 
antuitrm S or follutein, beginning with 100 umts three times 
a week and gradually mcreasing the dosage The treatment 
should be continued for four to six months or longer 
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Impotence or infertility ■with or without spermatogenesis 
IS treated by similar preparations It sometimes improves 
when the weight is reduced even without admimstration of 
gonad-stimulating hormones 

In females the gonadal insufficiency occurs either as genital 
hypoplasia with failure to ovulate, or as amenorrhea, oligo- 
menorrhea, or hypomcnorrhea due to insufficient production 
of gomd stimulating hormones in the anterior lobe (prohn 
A and prolan B) This is treated bj pituitary sex hormone 
preparations 

The gonadotropic hormones ns contained m antuitrin S 
and follutein are given by intramuscular or subcutaneous in 
lections They should be giv en in doses of SO to 200 rat units 
everv other day combined wath thcelm during the first two 
weeks after menstruation The antuitnn S or follutein is then 
given for the first two weeks after menstruation and the theclm 
IS stopped In some cases the failure to respond to the injec 
lions IS due to h>poplasia of the uterus and the hvpoplastic 
uterus cannot then respond to thcelm stimulation In these 
Mses growth hormone should be added to the treatment to 
stimulate the development of the uterus 

Stcrilitj due to pitultnr) msufficicncj f- treated in Die same 
manner 

Irradiation of the pituitnrv has also been advocated to 
siimukate menstruation 

Some patients wath Frohlicli sjaidromc suffer from mcnor- 
rhngia This ma> be treated b\ inlramuvcular or hj'jiodcrmic 
injections of antuitnn S or follutem wlucli is given for four to 
five davs before the expected menstrual |)criod Tlie exact 
mode of action is not known, hut it i' lielievcd to lie due to 
the cficct of prolan 11 which it contains and wliicli sumiihii-^ 
•lie formation of jirngestm 

Hal iiiiat ulintllon is a condition which xonutimev ocvurs m 
I'itiiilarv dwordirs and it is believed to lie due to muifiiciciit 
I’^'ilurtion of iiroge-tm In the pituitarv ea rv ilic awiin ption 
>v that It h dill to In ufliciml prniluciiim ol pinlan 11 Tlic-e 
are trcaleel with mjcvtioiv- nl nntuirrm s o- foltiilrin Ik- 
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cause these preparations contain some prolan B which stimu 
lates the secretion of progestin 

Separation of the Epiphyses — ^Tlie retarded gonadal devel 
opment which is a manifestation of the Frohlich syndrome 
tards the closure of the epiphyses Occasionally the excess 
weight separates the epiphysis of the femur from the shaft 
and causes a painful deformity with varus of the affected lower 
extremity This condition should be treated by combined 
orthopedic and endocrine methods The patient is confined to 
bed, a plaster cast is apphed to the abducted extremity and 
kept m this position until the affected epiphysis is united to 
the shaft At the same time the adiposity and gonadal insuf 
ficiency are treated in the manner described, but m addition 
viosterol and calcium preparations are added to the diet to 
facihtate the closure of the epiphyses 

4 Diabetes Insipidus — ^This is generally considered to 
be a disorder of the posterior lobe of the pituitary The work 
of Zondek indicates the pars intermedia to be affected Some 
cases are believed to be due to destruction or other disorder of 
a center in the hypothalamus which regulates salt and water 
metabolism Climcally two distinct types may be recognized 
according to the chloride content of the blood One type has 
an increased chloride content of the blood and a low chloride 
content of the urine A more uncommon type is associated with 
low blood chlorides and excessive chloride excretion m the 
urine A lesion of the nervous system, especially syphihs, 
should be eliminated before treatment is begun 

The first type of case is treated by pituitrin or pitressin 
and a salt-free, low-protein, high-carbohydrate diet The pit 
uitnn IS given by nasal drops in doses of 3 to 15 minims, by 
a nasal spray , or it is apphed with a nasal tampon Powdered 
pituitrin, insufflated m the nose, is also used The severe 
cases reqiure hypodermic injections of pituitrin in doses of 10 
to 15 minims, or pitressin in smaller doses, twice a day, and an 
other similar dose before going to bed The limit of pituitrin 
or pitressin dosage is the development of abdominal cramps 
and headache Sedatives, such as luminal (phenobarbital), m 
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doses ot ’/i to L grain two or three limes a da\ and bromides 
arc rery useful in relieving the frequency of unnation 

The more uncommon forms of diabetes insipidus are treated 
by restriction of water, a high protein diet, and by atropine in 
doses of */ion to ’/mo gram three times daily Theobromine 
and Iheocin, in doses of 5 to 15 grains, or saliTgan or no\'asurol, 
b\ intramuscular or intravenous injection, are useful in many 
of these cases Pitressin or pituitnn are not so c0ccli\e in 
these cases 

Intermedin, a preparation obtained by Zondek from the 
pars intermedia, and aquamedin, a similar substance prepared 
by Ferguson, hn\e been reported to be more cffectwc than 
pituitrm or pitressin and arc indicated m refractory cases, but 
thc) arc not yet commeraallj available 

Some cases are benefited by lumbar punctures, and when 
si^phihs IS a cause, by antiluelic treatment 

(C) PimlTARY BASOPmUSM 

This condition, charactcrircd by hirsutism in thc female, 
b\ absence of facial hair in the male, and hyiiertension, striae, 
obesity, kyphosis and changes in thc bones, has created con 
siderable dcscussion A diflercntial diagnosis between this 
condition and ndrcnal or cortical tumor is ealrcmcly difficult 
to make Some of the cases ha\c been due to basophilic aden 
oina of the nnterfor lobe of thc pituitary and ha\c been 
operated In thc non ncopKstic la-pc thc retarded secondan 
'ex characterislio liaxc siipgoted thc U'C of gonadotropic 
pituiian, horniores 

iDl BlIXIlJXR DlsoKOrKS 

Piluitan disorders may occur which cannot lie grouped 
in any of the sxaidronies described T lic\ haxe some v\an|>- 
tonis which indicate disturbed function of the anterior lobe 
nr only some of Us cellular elements and otlicr syanploms w hich 
indicate po^tmor loin. invoI\<mcnt Thus gonadal di<-tutl>- 
anres may occur watli exidcnei'- of iliabetrs m ipidus ndijv^ 
I’t wath dtabtles in ijiidus, acromegalic nnnifr'tatini with 
adi[»vit\ tic qiic'c di order should be ticatcil accoiding 
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to the symptoms along the hnes previously outlined for dis 
turbed function of the various lobes of the pitmtary 

(E) Pituitary Neoplasms 

The treatment of pituitary neoplasms is beyond the scope 
of this paper because this condition should be treated either 
by surgery or by irradiation However, the removal or irra 
diation of the tumor is frequently followed by symptoms of 
gonadal insufficiency because some anterior pituitary tissue 
may have been destroyed by the growth of the tumor, by a 
hemorrhage into the anterior pituitary or sella turaca, or by 
the irradiation Consequently substitution therapy with 
gonadotropic pituitary substances may be used in the adult, 
and growth hormones in children according to the mdications 

n. METABOLIC DISORDERS 
(A) PiTUtTARY Obesity 

Many metabohc disorders have an endocrine basis The 
most common metabohc conditions in which the pituitary gland 
plays an important role are pituitary obesity and disturbances 
m salt and water metabohsm 

The treatment of this type of obesity is the same as the 
obesity of the Frohhch syndrome, whether it is associated with 
genital disorders or not 

The treatment of disorders m salt and water metabolism 
on an endocrine basis is the same as tliat of diabetes insipidus 

m. SECONDARY GONADAL INSUFFICIENCIES 
Male Type — Gonadal insuffiaencies m the male result- 
ing from primary disturbance m the antenor lobe of the pituit- 
ary gland occur as retarded development of the male genitals, 
such as undescended i.estes This commonly occurs m chil- 
dren and IS usually part of a classical or atypical type of the 
Frohhch syndrome The treatment of ili7c; condition has 
already been described under the Frohlich syndrome 

In adults unpotence or mfertihty, with or without faulty 
spermatogenes's, may be due to any type of pitmtary dis- 
order, even with acromegaly The treatment of this condition 
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has already been described under acromegrlj and the adiposo- 
genital dystrophy 

Female Type — The gonadal insufficicnacs due to pitu 
itary causes in the female occur as functional menstrual dis 
orders (such as amenorrhea, ohgomenorrhea, hypomenorrliea, 
or menorrhagia), habitual abortions, or sterility While these 
conditions generallj occur in the Frohheh syndrome, they can 
also occur in acromegaly or other pituitary syndromes when 
the basophil elements of tlic anterior lobe of the pituitary are 
imolved The treatment of these conditions has nlrcadv been 
described under the Frohlich syndrome and acromegaly 

IV FUNCTIONAL PITUITARY DISORDERS 

Pituitary Headache — Headaches are of common occur 
rence in pituitary disorders They occur especially in tumors, 
in acromegaly, and in the rrolilich symdromc. All periodic 
headaches, cspcaally of the migraine type, arc frequently 
diagnosed as pituitary lieadadie Ho«c\er, a pituitary type 
of headache usualK has definite characteristics It is felt 
especially m the temporal region or the supraorbital region 
It IS usually associated watli nausea and \omiling and fre 
qucntly nath blurnng of \tsion WHien it is dm to a tumor it 
is usually constant and progrcssisc WTicn a tumor is not the 
eause it is usually premenstrual or posimcnstrual and is often 
tnlloned by abdominal cramps It usually disappears dunng 
menstruation and in pregnanes It is associated with consii 
lulional stifminta of pituilars disiase Ilowcser a similar 
tspe of headadic is often c.iustd b\ utinne fibroids and or 
curs in some cases of migraine 

I’iliiitarv headaches have iK-en ixiilained b\ ibi follmsing 
mechanisms 

1 It ma\ lie due to tin jiressuri ol an inlargnl i>ltiiilarv 
eland vathin the "-ilia turcica as is tin ca e in tumors 

• U ma\ he due to jircminstrual and nunnpau e wrlliiu, 
of the pilmtatv within the dla turcira 

' ft nn\ tic dlls to incrsaed inirairimal pif-sutr with 
ctms,c|urni relcnlion of lluid ssithin the sUuIt Tins i a o 
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ciated with overacUvity of the anterior lobe of the pituitary 
gland, and as a result anterior pituitary hormone is excreted 
in the urine just before the attack 

4 It may be due to a disturbance m the function of the 
autonomic nervous system producing a localized vasomotor 
disturbance resulting in localized angioneurotic edema 
Pituitary headache may be relieved temporanly by coal tar 
preparations and sedatives, like all other headaches How- 
ever, as etiological treatment and to prevent their occurrence, 
dietehc and organotherapeutic methods are used The limita 
tion of fluid and chloride intake has been tned Injections of 
theehn, m doses of 100 to 200 rat units two or three times a 
week, have been beneficial in relieving the pituitary headache 
associated with oligomenorrhea or hyporaenorrhea when it is 
due to pituitary factors 

Antuitrm S or follutein injections, in doses of 200 to SOO 
rat units two or three times a week, has relieved the headache 
of acromegaly when it was not due to tumor 

Ergotamine tartrate or gynergen, in doses of Viso to Voo 
grain once or twice a day, or a daily hypodermic injection of 
Vi to /4 cc or 1 cc , have been found useful in some types of 
pituitary headache because of their action on the autonomic 
nervous system 

Other Functional Pituitary Disorders — Recent phys- 
iologic studies mdicate that the pituitary gland controls a 
vanety of functions Consequently numerous functional dis- 
orders (personahty problems, gastro-intestinal disorders, etc ) 
other than those described may be due to pituitary dysfunction, 
but it would carry us too far afield to discuss them here How- 
ever, tlieir pituitary basis may be determined by careful chn- 
^ ical and laboratory studies Treatment based upon the 
/ principles outhned in this paper may be tried in many of these 
conditions 

SUMMARY 

1 The treatment of pituitary disorders by organotherapy) 
diet, surgery , or irradiation is presented on the basis of the 
newer knowledge of the physiology of the pituitary gland 
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2 Organotherapy is stressed as substitution therapy and 
the problem in its use to determine the deficiency and develop 
cffcctue preparations is emphasized 

3 A rational treatment of the aneoplastic classical pituit- 
ary syndromes is presented 

4 The treatment of pituitary disorders should be based 
on the type of functional disturbances manifested 

5 Similar functional pituitary disorders may occur in dif- 
ferent syndromes and require the same treatment 

6 The indications and uses for the newer hormone prepa 
rations in the classical pituitary symdromes and m various 
types of functional pituitary disturbances are described 
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PSYCHIC EFFECT OF ABDOMINAL TRAUMA 

The practice of a gastro-enterologist, or better, of an in 
lemist who spcaahzes in gastro-entcrology, is in large part 
derived from nervous or functional cases For every instance 
of organic pathological disease, be it ulcer, cancer or colitis, 
there arc approximatelj seven or eight individuals suffering 
from functional complaints Man) of these arc sccrctor) or 
motor disorientation of function, but manj arc also pure 
neuroses, timid, frightened, anxious persons dreading di'case 
and disabilits, or introspective instances of anxictv neuroses 
ndth somatic substitutions 

It has so often been noted that these persons of unstable 
psjchcnho develop neuroses later in adult life have not alwaj’s 
shown sjanptoms of emotional or psvchic instabilitv In fact, 
most of them pass through school age and adolescence as 100 
per cent clTidenl and self reliant indivaduals 

A p-ivchic trauma occurs in carlv adult life iisuallj in the 
third or fourth decade — a death in n near and beloved relative, 
threatening sickness in a child or parent, financial reverses, 
the emotional dusharmon) of a duscordant familv life and the 
patient passes out of the harbor of calm waters into the wind 
Stressed open «ca perhaps some da) to regain calm and tqui 
Idirium, perhajiv and often not, but to remain Ihroueli life 
to- ed and buffeted bv i motional and ps)chic instabilitv 

How mudi greater then H the hheiniooil of the develop- 
ment of a wcll-orgamretl neurotic distutbanci when that 
trauma is plivsical as well as jwvcliic, when tie 'crioii' life 
"neat of a <tab or bullft wwiml of tbr nbjtoiniu, «Ttli II' 
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longed, enervating convalescence, is superimposed and added 
to the fright and tlie shock of an assailant 

Today I see a ■woman -who survived three bullet wounds 
at the hands of a burglar and who has never suffered mentally 
or psychically from the shock, a survivor years after the 
Titanic disaster, who lost her father in that catastrophe, a sur- 
vivor of the Morro Castle fire, innumerable front-lme infantry 
veterans of the war, wth stable nervous systems who have 
outlived and lived down major trauma, physical and psychic, 
without sequelae 

On the other hand, one sees the civilian life derelict who 
could not weather an anxiety, who could not successfully 
overcome a grief or a shake-up without becoming an instance 
of a neurosis or hysteria Is the accident or injury m these 
latter persons the cause of the time-related, so-called “trau- 
matic neurasthema,” or is the accident, the gunshot wound or 
the fall just the equivalent of the milder “shock-worry anxiety’ 
incident that sets off the neurosis in a hitherto supposedly 


stable individual? 

If the psychoneurosis results from the strain of a family 
illness, unemployment or financial stringency and the neurotic 
becomes unable to work and a confirmed “neurasthenic’ m 
valid (psychoneurosis), no one is sued, no one claims relief 
from Workmen’s Compensation or legal agencies The respon 
sibihty IS the patient’s, it is his unstable, nervous system that 
IS basically at fault, his the odium, his the responsibility 

But, if an industrial trauma or an accident occur, even 
though there exist no organic sequelae to that accident and 
physical health be restored, let an anxiety neurosis or an hys- 
teria be thus precipitated and for the duration of that man’s 
hfe he becomes a victim of “traumatic neurasthenia ” -A® 


such, he IS assumed to be an object of an'oety, he c'xpects and 
obtains sympathy, most courts and nearly aU juries liberally 
reimburse him from the pockets of impersonal insurance 
compames or from the working capital of struggling middle- 
class business men, or the budget-imbalanced municipahty or 


state gives, or is forced to give, support for hfe 
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The existence of traumatic “neurasthenia ’ traumatic neu 
rosis or hysteria as a clinical condition has not c\er been 
questioned, but the relationship of the neurosis to the accident, 
whether it be merely a sequence of events in time or whether 
it be cause and effect that question is, and alwaj’s has been, 
moot in medical minds To the better trained lights of the 
legal profession and its antiquated foster child, the jun of 
twelve, the subject, in the past, seems to have offered less of 
a problem 

The three case histones to be died are instances in kind 
of this type of problem ^\^)llc my training as a professional 
psjxhoneurologist is very meager, my experience with life, with 
human reactions and walh neurotic and hysterical patients is 
fairly advanced The opinions arc essentially my own The 
case histories are much abbreviated, onlj essential facts being 
given The names of patients or of other physiaans who par 
ticipatcd are omitted for obvaous reasons 

Com I, — An anmarrlcd female of IncnU Six jxati of ape atnaix pre 
vtomly Ken and complelely devxdd of Ulneexs or complainla, actJdenlaUy 
WealtoKed fromncnla of plase In a reelanranl nhilc ratbp a portion of rice 
pnddlnp Tno plecea of broten plaes tNfre rtmo\Td Iromwfialely from the 
rtiwynx 0 third particle y.-a» tu-allo^td Imrordhtrlj* tberrallcr blood 
^pretorated oml \'omfted the patlcot comptafned of pafn upon 

»ttal{oKbii? and of conjtant wlrttcmal pain of a iharp or cuUlns character 
The pain the vomlUnp and mpcctorailon of blood b ted for one mctl* and was 
■frompanWd by black itools and aclua11> b> the px«aec pCT rettum of hlood> 
tnon^v 

At ihh point, ^hen I firjt ?arH Iter a radiopraphlc oamlnallon iraa ob 
'^udy Iwlinvtfd c\m ihomih It undcT>tnod that pliM fa tramluccnt to 
^‘cht and to the i n\ and therefore couW not appear i*o«Ul\*rly as a drfrci 
Radlopraph) ttvanura meal) nrYtTthrlr*s cL.'<ln«<d an trmrular 
^drantailar defect altout 1 mm In t»n:adlh and Imnh lortml at the June 
don of the upper and middle third' of the r«>rhipus an I fo't abase the arch 
tlte anrla The ahatjnw of the lerri-n Iwde caa*ed b> the djfpUcrtnrtil of 
barium mUture wa' fcen on i>csrrat pbles To ctinGrm the find n- and 
^’^'e d iibt the radi irraphJf mral tv's! repealed the neat tUy Hith H ntjraJ 

I *^»bjrcxTps ssas Lnfortunstrlj dchvcil for tuen y Inur hours W 
t-rf -irsftj It nrl n breratl n *>1 the ev>rHsTrat racr**^ at-rsr the card a 
* -^t no f Tclrn Iv w»« kto 

ctrsTb^lrc fi m the pfoceJute th J rM rely tlcsr t^-! 

* » '-hi «li^ y] pf !rni>rrati-re 'esvre \ a'-t In <1 e Vft I *Tt a 1 -b »1 
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quadrant, cramps which later eventuated in the complaint of severe and 
excruciating pain low dowm over the area of the sigmoid A threatened per 
foration of the colon was suspected The barium enema failed to give evi 
dcnce of a foreign body After all, a negativ'e shadow of a translucent fragment 
of glass was hardly to be expected to show m the dense mass of banum 
clysma, or for that matter, even after evacuation of the enema or after an 
insufSation 

The symptoms were apparently so urgent, the exquisite tenderness over 
the sigmoid so localized, that laparotomy was performed in the hope of rt 
claimmg the elusiv’o piece of glass The abdominal section failed to locate the 
foreign body , colon and sigmoid were palpated throughout, but no glass could 
be felt There was no evidence of perforation or of perisigmoiditis Rather 
than open the colon (colotomy), it was felt far safer to depend on the pas- 
sage of the glass bj the natural passages 

Though the glass was never seen, the patient left the hospital after three 
weeks, apparently well 


After a few weeks, however, she began to show signs of nervousness, in 
somma, apprehension She was completely emotionally unbalanced, cned on 
shght provocation and W'as fretful and irritable She developed a coar»e 
tremor of the hands and a shaky voice She had lost, and contmued to lose 
weight on account of the operative roampulations, restrictions m diet and 
nervous loss of appetite She had become introspective, hved constantly in 
fear of a perforated intestine and complained steadily of vague abdonunal 
pains of inconstant and inconsistent character 

A transfer to the country air and general supportiv'e and sedative meas 
urcs failed to give relief An amenorrhea of eight months only intensified the 


nervous symptoms About this tune, she developed m addition a true hemi 
anesthesia of the face, trunk, left arm and left leg accompanied by comeal 
and conjunctival anesthesia There were many emotional outbursts, occa 
sionally with suicidal threats, hardly of a serious nature 

The symptoms continued up to and throughout the weeks of legal trial 
for ccimpensaUon of the injury The patient made a steady, truthful and con 
troUed witness A bberal verdict was awarded by a hberal jury 

ew weeks of the cessation of the legal proceedings, the pabmt 
^a.n^ resumed, the loss of weight was 

to^ ^Ptoms of hystena, of vague abdominal pains, the symp- 

mdividual wb corneal anesthesia slowly regressed and the 

mdividual was restored to norma] health 


interest m presenting the 
elusive bit of transparent glass as it 
p^sed through the esophagus and finally lodged in that so 

bodies, the sigmoid The 
Graphic difficulties were again interesting and instrucUve 
e eve opment of a state of intense nervousness, m- 
-omnia, amenorrhea, and finally of true, though transient, 



PS\Cinc EFFECT OF ABDOinNAt TRAUitA 84I 


hj’stena was a sequel of, and undoubtedly dependent on, the 
original trauma 

Traumatic or posttraumatic hysterias are frequenth of 
severe nature and may last throughout the patient’s lifetime 
The favorable outcome of the case in this instance was based 
upon the fact that the patient had been esscntialK a well 
ordered, normally living person before the accident was free 
of other neurotic or sexual taints With the passing of the 
madents related to and connected with the trauma aided bj 
the award of the jury (though not caused b> the award 1, the 
psychic and phj’sical traumata were dissolved and a normal 
psychic equilibrium restored 

To my mind, there was never any question of malingenng 
not one of a litigation complex This was an instance of true 
traumatic hysteria predicated upon a physical and psjchical 
trauma in an otherwise normal girl With the removal of (he 
traumabc sequelae, the h>-stena resolved 


Cue IL — ^Thls b the history ol a fort> few yrar-oW bborrr who ui 
^ Work In a jhop Ci\'e )*«ars apo uben an aix ho»« conlalriinp compTei*eti air 
•»i*chlc\‘ouslj' was Inserted into hb mtum The pallrtt Immedlalfl> tol 
bpvd bol rqpaintnp hb sUenptb was aOoned (o prorml home A deUy of 
tTirntN foar hours enaaed al xjthlch lime he was operated upon and three 
Pt^forations of tl« slcinold colon r^crc sutured and a kft Ineulnal tuW 
••nhrtimn} r^tablf hed a dccomprts-lon mrarurc acaln^l kalact anti dK 
ttnilon After a rtoims con\-alc‘<cnct tjnfring six >terL« he wa^ ditehorrrrd 
Improved 

^uh*«iuentl> the patient complalnol t f pentralircd abdominal pain 
fraTTijlAe fn nature ocrurrinc after mral Thrrr had Ixrn & inortr* t\«* I .* 
*=^i-.bt atnountluK to M) pound occa knal vomtilnc lo« ot appetite an 1 
*^nrtlpaibd 


On tvvci ^ulivtiucnt otradonv hr had l-mj reailmitinl to ll r arre In tilu 
frtr oWrvalion for the^ vtnptoms A dbenn'k oI p^rlf T nl a Pie loot 
f a I l-ern made on the fip*t occa u n hut no cpc^atl n » *i ur'r'tcd On ibr 
rradmb 3nn the dJareo U of adhrb nv nav fTtrrtalrnJ le- 

(I I’ml'-tent dup-lenal cap deformltv lut lenllb ralhrr thin dj^lrnvt 
wav fsvrrcd av dear cut » -n of a pel’ll ul-rr ir luUri: 
rbj-jical ciamlnatlnn hvr scars after the orldnal arrtd rt the 
*^'ol^vrvlt< 1 1 hlj- nerv'ou ll ru h jn*! < « ,»tU 


r\l n ^a I iV an 1 pa ty and b had tbe aj •^irar e f * r-an “ 


ft 

>»an fv ]f-f errmt a/e ITr ♦ax weak n \M r ^ » ’a ’C-’ire’f 

*■ c often brrd Tb •! * r a— st n »rl b 

'^•ifrvenrx.*. rn a trtnp nl t % jv»lt n salt bertrvtT fund t* * Ml 
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scars and a large ptosed right kidney, nothing of an abnormal nature was 
observed The extreme hjiiersensitivencss and stiffcnmg of the abdominal 
waB on palpation make any observations on cpigastnc tenderness or deep pal 
patron unreliable 

The sigmoidoscopic exammation was completely negative, there was no 
VTSible evidence of the previous sigmoidal injuries or repair sutures 

An Ewald test meal showed a normal nadity (free aad 42 per cent, total 
aadity 54 per cent, much mucus being present) The Wasscmiann reaction 
was negative 

Hemoglobm was 75 per cent There was no blood m the stool (grossly) 
or by chemical tests (occult) 

The radiographic and fluoroscopic examinations showed a normal alnn 
entary tract except for the mabihtj properly to fill the duodenal bulb On 
many plates, the cap was seen to be distorted and spastic On only one plate 
did it seem to be properly filled out, though not completely or convinangly 
No defect or penetration of the duodenal outline was seen 

Comment — This patient had been subjected to a tre- 
mendous physical and psychic trauma six years ago, as a result 
of which his colon had been thrice lacerated and perforated, 
requiring a major abdominal operation Following the acci- 
dent the patient had complained continuously, lost ground 
steadily, with progressive weakness, anorexia and inanition 

The interpretation of the distorted duodenal cap is difficult 
The radiographer feels it to be spasm and duodemtis, which, 
in the state of nervous hypertension and ruixiety of the pa- 
tient, IS a very logical deduction, one which is supported by the 
negative tests for occult blood in the feces On the other hand, 
the patient’s complaint of postprandial pain and of night pam 
makes one logically suspect the existence of a duodenal ulcer, 
an ulcer which was not present at the time of the accident, 
but one which has subsequently formed, either as an event 
independent of the original trauma (not a true traumatic duo- 
denal ulcer) or one which resulted from the psychic trauma of 
he accident 

There was httle doubt m my mind but that this man was 
eally unable to work He was not malingering He looked 
Id, was weak, feeble, prematurely aged Here was apparently 
bona fide case of so-called “traumatic neurasthenia,” not 
lystena, not malingering or consaously exaggerated, but a real 
ondition possibly allied to a traumatic or somatic neurosis 
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While I could not rule out the existence of a duodenal ulcer, 
I was strongly inclined to regard the duodeml deformity as 
spastic in nature and as part of a general h>^ersensiUve, hyper 
tonic visceral and cerebral nervous system The rather vague 
and continuous abdominal complaints, lacking penodicit>, 
were more likely the visceral manifestations or reference of a 
psychic trauma superimposed upon a continual stale of shock 
or asthenia, which had never been lifted from the time of the 
acadent to the dale of examination 

The ultimate prognosis I considered to be poor, the per 
slstence of the traumatic neurosis or neurasthenia was likely 
to be as permanent as the original injury had been severe 
Of the inability of the man to resume a gainful occupation I 
\vas convinced 


tIL— A raan thh1>-clpM >tari of ape r.’aA stalil>cd In tbe louxr 
ridil »li«lomlnal qua<lrant K\-enteen >ears apo Imroedlalc hpsrolomy resullM 
fatorabl) awl the patient rmalned wU for seven vears At that Utter dale 
»bne Ufllng a load he luffercd from ti sudden stranpuUtfd mesenteric hernia 
Apalo Uparolomy wai sueee*v(ul thoupb a partial mectlon of the [Irum u*a* 
twesslutej tor four years he nas able to do Htbl work, but on bcinc a-ked 
do heavder nork he compUbied of sevxrc abdominal pain' of Imletcrmlnate 
*'^lunr An nploralorj bparolomj revealed ‘^dhcvlom’* only The pain* 
U the left lower abdominal sector now Iwcame conlioaou. dlvabllnp him from 
'ork causing 1 loss of 36 pounds and finally neceMllatlnp at this date a com 
rkle rev-few of lib ca*e (fevcnleen year* after the oriidnal acefdrnt) 

The physical examination showed a thin hV"hl> neurotic >u plaous Indi 
'*ilual oI pallkl cumptrdon poorK nourldied TT^rrt aWnmlnal scar* were 
prcreot There was Inconstant tendemesj In the left para umhlbcal ami left 
todov-rrlcbral rrploni There wxte no other poUUvx phs-sleal findlrtps All 
Uboralory data werr nepalive Including: hmuloloclcal arvd rerntnpkal exam 
butlnns urine feces awl spinal fluid onalyvs» The tr't meal was isflhln the 
*■ fnul ranpc o! acidllv 

f'nsiro lnlr«tlnal radir'eraphv failed lo fhv» any abnetmallilrs The 
^*^0 bUnllne functlonrU normally 

Tlte iHvchlaitbt frit that the patient wav fen Hive and fratful lit 
^fe KiJ l>rrn nttv umalt factory finer ado*e«<mer and l>ecatfvr of thfs fact 
Ifwre bad Um manv mariul dlffimllles fmaPr rr-»inc In e*ltarrtmfnt »r 1 
d'-^ntWn on jviit of the wife It wax felt that thb » m rrul pwfVo 
diuali n *hnnU W nvm full con.fr rrati n In tlrf e t mate «f ibe 
eompUlrti 

'Wn \hr paiVnt Wamo<l that the pa tro htrOhul i nv na*n I » ! 

ir^Tlcd r^tuT h Irrhtfit ll U he f » I Srtntlnal o’ truiK^n** er^-l 
St hr phit wa "tnlec to sin hhn wtr-rr** H rrl Nil In rliv ft* 
vt w |fv.jv at stair*** *d» tc 
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Comment — ^It was obvious that this patient was suffering 
from a “psychoneurosis,” that the residual psychic trauma 
resulting from his accident was translated into a somatic (m 
testmal) pain through a subconscious reflexion of his psyche 
The abdominal pain constituted a subhmation of this post- 
traumatic neurosis To this state should be added a mild 
degree of malmgenng The patient was most uncooperative, 
belligerent, refused to answer questions, refused to submit to 
examinations until coerced into doing so by threats of disa 
phne, being resentful and suspicious 

Before entering the hospital he had made up his niuid that 
he had an obstruction in the intestine from the old stab wound, 
this constituted a fixed idea from which he never wavered and 
which, in this man, excluded all other possible interests 
Discussion — ^We thus observe three cases of posttrauma 
tic mental disequilibrium resulting either directly or some years 
after an accidental mjury and creating a condition of phys 
ical disability and a complete loss of mental health In the 
first case, a true characteristic hysteria, fortunately of tem 
porary nature, occurred, m the second, one observes a trau 
matic neurasthenia or psychoneurosis based upon a very severe 
abdominal trauma and leaving over a physical and psychic 
wreck, a “shell-shocked” prostrated man who was unable to 
make a comeback The third case illustrates the intensifica 
tion of a sexual psychoneurosis as a posttrauma incident, with 
poorly disguised malingering and dehberate unwilhngness and 
lack of cooperation m his period of medical observation 

The degree of incapability and mental and physical and 
psychic disabihty resulting from accidents, parbcularly ab- 
dominal injuries, and resulting in the various forms of post- 
traumatic “neurasthenia” and “psychoneurosis” is a difficult 
one for physicians and for psychoneurologists to determine at 
any time How much more difficult must it be for a lay jury 
or for the lay referee m a compensation court to determine 
since most of the referees in the workmen’s compensation 
tribunals are lay, rather than medical arbitrators 

The original accident may be trivial or it may be severe 
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Tollowing recovery m the fortunate cabcs, there frequentlj 
ensues a posttraumatic psjchic and mental disturbance, often 
of a psychoneurotic or hysterical tvpe Many , if not most, of 
these individuals are of the unstable psychic make up, who 
would probably anyway have buckled under as a result of life’s 
disappointments and minor tragedies and are of the stuff of 
which neurotics are made Shall the “acadent” carry the onus 
for hfe of the psychoneurosis? Such a vaew, if applied uni 
versally, would probably be unjust On the other hand, the 
cessation of responsibility of the earner or employer, when the 
result of the immediate accident has been treated and healed, 
may be equally unjust An abdominal disease, such as duo 
dcnal ulcer, may not be caused by an acadent, fall or injury , 
but it a preexisting disease is aggravated by a trauma the law 
and usage recognize the ciusal relationship and award dam 
ages and compensation at least to a degree 

By similar reasoning, in appraising permanent damages in 
a posttraumatic neurosis, not onlv the accident itself, but the 
previous mental and psychic state of the individual calls for 
close consideration Where a psychoncurotic background 
preexisted, or where an acadent acts only as n preapitating 
factor in the development of a hysteria or somatic neurosis, 
the disability and rcsponsibihtv should be dividwl between the 
injury and the psychotic prcdis|>osition of the patient 
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PNEUMOCOCCUS PERITONITIS 

Whiting m the Quarterly Journal of Medicine in 1910 an 
author begins a long article on pneumococcus peritonitis with 
the following words “Pneumococcal peritonitis is a disease 
i^hlch appears to give nse to considerable differences of opinion 
as regard its clinical picture, its morbid anatomy the path 
by which infection occurs, and the best method of treatment to 
be adopted ” Unfortunately a quarter of a century later, the 
same lack of definite knowledge concerning this disease still 
obtains In the case of any disease about which there arc siBl 
so many confiicting opinions it appears worth while to rcvicnv 
the latest findings to ^cc if any ad\”inccs have been made in 
the study of iLs s\mptoms, pathogenesis and treatment 

Pneumococcus peritonitis is a rather uncommon di'^asc 
Tnd one which requires keen judgment both on the part of the 
physician and the surgeon It is therefore, 1 think, c^pcculll\ 
fitting that it should be Uic chief subject of dLscu^^'ion at a 
conjoined meeting of Ibc surgical and pediatric ^t'Ctiuns 

In attempting to priscnl to \ou the pri-'-cnl conception of 
pneumococcus |Kritoniti% I have tcviewol tlic recent litera 
turc on the subject I base riiil carifulU rqmrls v.'Tiltm 
time ago, such ns that of RiMrhbiclIi referred to abosr 
m the hojK* of mg *=onK mh-nnee m our knowIe<igr 1 base 
apMi collecital all th( ct-Cs orciimng in the children admitied to 
^It Sinai Uopinl ‘'ince 1*^21 

PncumoccHCus |>rrUonilis is knoNvn a< a di'ca e rntily 
'ince when RoatoIo drscribnl a ca^r occurnnu In 'Inrin 
‘'inee then mans srru- of cases ha\x Imn puhU-lw'tl tp to 
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1910 Rohr collected 192 pubbshed cases Between 1910 and 
1929 Schonenberger collected 280 cases It is not a common 
disease At Mt Sinai Hospital the children’s wards, both 
surgical and medical, total about 100 beds During the past 
twelve years, in a fairly active service, only 19 cases are to be 
found Writing last year Barrington-Ward reported that 
during the past fifteen years at the Great Ormonde St Hos 
pital only 20 cases had been admitted In a ten-year penod in 
Toronto, Duncan reported 34 cases However, in Germany 
the disease appears to be more common, for example Obadalek 
reports 50 cases m a ten-year period in Brunn In France 
the disease appears to have been more frequent during the 
early years of the century, then to have diminished in fre- 
quency and now seems to be becoming more frequent 

It IS difficult to compare statisbcs since there are so many 
different forms of the disease For example, I have purposely 
excluded all cases occurring m the course of nephrosis Strictly 
they should be included m this paper, but their chmcal course 
is so different that they really form a group by themselves 
It is, of course, unnecessary to go into great detail as to 
the symptomatology of pneumococcus pentomtis The most 
common picture is that of a young child who suddenly be- 
comes extremely ill, complaimng of very severe abdominal 
pam, usually referred to the umbihcal and lower quadrants 
This IS accompanied by vomiting, high fever, rapid pulse, and 
at times diarrhea Prostration becomes severe and the child 
may go mto collapse and die within twenty-four hours of the 
onset In other cases the disease drags on, the pain dinim 
ishes, signs of fluid appear in the abdomen Gradually there 
are evidences of locahzation of pus m one part of the abdomen 
and such an abscess may even rupture externally if not oper- 
j ated upon Some cases go on for long periods undiagnosed and 
may even be mistaken for tuberculous pentomtis 

The complications that arise are such as are seen in any 
cases of sepsis Commonest is pneumonia Otitis, endocar- 
ditis, arthntis, etc may be found 

Such a disease picture sounds simple enough yet there are 
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three important features connected OTth it which arc hedged 
round with the greatest difficulties — its ongin its diagnosis, 
Its treatment. 

As to the origin of pneumococcus peritonitis we arc certain 
of several important facts, first it is a disease affecting children 
m the first decade much more commonly than later on Girls 
arc affected more often than boys, the proportion being usually 
giten as four to one In my own senes of 19 cases all were 
females As to the portal of entry there are four mam hjpotb 
OSes One, the disease is the result of a septicemia, and the 
peritoneal Infection is secondary to the infected blood stream 
second, the disease results from primary infection of the intes- 
tinal tract, third, the peritoneum is infected from the female 
Kcnual organs through the vagina, fourth, it extends Uirough 
the diaphragm from a primary pulmonary infection Lacli of 
these routes of infection has its sponsors m the literature, and 
each auUior Incs to make a case for one particular method of 
tafection to the exclusion ol all others I think that when one 
I'm a senes of such as mine m which m the 19 cases c\ cry one 
Is m a female child, one cannot but think that the genital path 
nf infection must be an important one Howcicr, the fact that 
t>l)ical case-, do occur m boys proves that there mu'l also be 
"tiler jiortals tor the genital route the most important 
sixinsor Is J L McCartnev lie pointed out that the disease 

commonest among girls between three and seven years of 
"Re bclungmg to tin poorest classes of the iiopulalion The 
iloeasc occurs most often in the summer He believes that 
lack of deanline..s and direct e.x)>osute of the genual' allow' 
I'aeumtKocci to ascend llic vagina and infect the ))enloncum 
He Was able to isolate the germ from the wiginal de charge, 
■"'d eoiild rejiriHlucc the de-.ca e in mnnke-v by vaginal inoaila 
tiriu 

In Some ca e-- oiu can be quite certain that the throat is 
'I>e (Kirtal of intrv In tht sencr- re-jiorterl bv Ilji'cluitr and 
I " Mailierg "0 [nr edit lua-an wath a 'titc throat In certain 

IS I'lieiimiKOecI hive bon olitninol (tim the tltneal and 
''■e jwritonial iviidate but oltrll the otpmi in were <>t <lif 
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ferent types Van Dam reports a family of three children 
where two had pneumonia and the third pneumococcic pent 
omtis Sims reports a father with a type I pneumonia, two 
days later his daughter became sick with type I pneumococcus 
peritonitis with a positive blood culture A few days later 
the nurse came down with type I pentonitis, both had positive 
throat cultures, one developed locahzed peritonitis and the 
other general 

As for the transdiaphragmatic route, most authors agree 
that this is very unlikely since one would have to predicate an 
infection going contrary to the direction of the lymph stream 
The infection from the gut would seem to be rather likely, 
on account of the proximity of the gut to the pentoneum 
Under the title of “Migratory Peritonitis,” Wile and Saphir 
brmg forward evidence to show that the pentoneum may be 
so infected They descnbe a case of pneumococcus pentonitis 
in a child, aged two, in which a peritoneal exudate and definite 
enteritis was present On account of the presence of diarrhea 
as a symptom m the disease, attention has been focussed on 
the intestine as a portal of entry Long series of ammal ex 
periments have been performed (Obadalek) m which feces or 
bactena from children suffering from pentomtis have been fed 
to guinea-pigs Peritonitis m the pig has resulted The 
sponsors of the intestinal origin of the disease explain the fre- 
quency of the disease in females by assuming that the stool 
contains pneumococci which are then transferred mto the 
vagina thus causing vaginitis In some cases of pentomtis the 
first vaginal smear was negative while the second contamed 
pneumococa thus corroboratmg this hypothesis 

rom this brief review of the pathogenesis of pneumococcic 
^ritomtis It will be seen that there is no reason to suppose 
at e path of infection in every case is the same I can 
no adequate reason why the pentoneum cannot be m 
vo ved as a part of the general sepsis, though this probably 
oes not occur often for, as Rolleston has shown, m the course 
pneumonia where blood infection is certainly common, 
pneumococcus peritonitis is an extremely rare occurrence, only 
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11 cases having occurred in 4454 cases of pneumonia Ap- 
parently the presence of pneumococci clseiiherc m the body 
has some influence on their localization in the pentoneum 
One might make an analogy here with streptocix;cu-i meningitis, 
which at times is part of a sepsis, at other is secondarv to a 
neighboring infectious focus as the middle ear or the nasal 
sinuses 

In my own senes of cases, one child was taken ill with 
•etere abdominal pains, vomiting, and diarrhea and fciir at 
the same lime that his sister had an acute otitis media One 
other case was admitted with a resolving left lower pneumonia 
Except for these in none of my cases did sjanptoms point to 
any special portal of entry 

So much for the pathogenesis, now as to the diagno e- of 
the disease When a virulent form of the disease is met witli, 
•he diagnosis ought not to be difiicult The rapid onset the 
■^vere abdominal pain, prostration and diarrhea coupled with 
Ihe physical findings of peritoneal imlation should arouse some 
'uspicion cspccinllj in a girl during her first decade The 
fenderness o\er the lower abdomen often on the nght side 
wahes the differential dingno-is between pneumococcus peril 
“nilis and appendialis scry difficult- The diffcrcnlLal diag 
nosis Is, of course, of extreme importance on account of the 
riucbtion of operation It is here that we haic made progress 
8) the introduction of peritoneal puncture 

This procedure was advocated by Denzer and b\ N'cuhof 
tmd Cohen Tlic tcclmic is simple The skin over the sue to 
hv punctured Is stcrilireil A local anesthetic Is used A very 
'tnall incLsion of lla skm may Ik, made wath a scalpel, though 
this Ls not absolutely nece-san Through this incision a small 
t>ize lumbar puncture ncixlle fc- introduced wath the sulet In 
plice One (eels ibc reshnnee of the sheath of the rectus 
bi'sos through tins and through the posterior slicatli and *0 
into the peritoneal cavitv The stvict is then withdrawn and n 
tlghlK filling syringe Is nttadiei! to the nmlle Siiciinn 1 
ttnJe With Ihe svringe and the needle is gradinlli withdrawn 
Cften there is onlv a drop of tliiid obtain ihlc and thi ju t as 
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tlie needle is leaving the abdominal cavity But even thB 
minute amount of fluid may suffice to clinch the diagnosis 
When expelled on a shde and stained, the drop of fluid may 
contain organisms which may be idenbfied under the 
microscope 

For younger infants the mstrument devised by Denzer is 
especially useful This consists of a fine trocar (about the 
gauge of a small lumbar puncture needle), which is mserted 
into the abdomen The stylet is withdrawn and replaced by 
a fine glass capillary tube It has been shown that the capil 
lary attraction m the glass tube being greater than in the metal 
needle, even in the presence of a very small amount of mtra 
abdormnal flmd, a positive puncture may be obtained 

In a case where the pediatnaan is in doubt as to the diag 
nosis, peritoneal puncture may settle the question If a posi 
tive puncture is obtained and the fluid shows gram-negabve 
bacilli or a mixture of several different organisms, the pus is 
the result of loss of continuity of the intestinal tract, and 
appendiatis is most likely If, on the other hand, the punc 
ture shows the presence of only gram-positive diplococa, one 
knows that one is deahng with either streptococcus or pneumo- 
coccus peritonitis It is necessary to emphasize that a negative 
puncture does not necessarily exclude the presence of pent 
omtis, and that if other indications have led to the deasion to 
operate, a negative puncture should not cause a change of 
opinion However, should the puncture reveal gram-posiUve 
cocci alone, the odds are greatly against appendicitis, smce as 
Neuhof and Cohen pomted out, in over 200 cases m which 
cultures were made of pus from a peritomtis secondary to 
appendicitis, in only two instances were there pure cultures of 
streptococa 

Many authors consider puncture dangerous, but we have 
seen no untoward results It would seem much more rational 
and a simpler procedure than that recommended by Loewe 
who advocated puncture through the vagina into the post- 
vaginal vault and thus into the peritoneum 

Another diagnostic aid is blood culture Its value, of 
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course, is lessened by the fact that twent> four hours are lost 
m awaiting its results In our senes a positive blood culture 
was obtained in 4 cases, a negative m 7 cases while in 8 no 
culture was taken 

The blood count is usually very high and vet there may be 
marked exceptions to this rule 

In our senes the white count ranged from 43,000 with 88 
per cent polynuclear cells down The lowest count was b400 
cells with 74 per cent polynuclears in a child aged two and a 
half years who died after one week of illness 

The treatment of this maladv is fraught with gnat diffi 
cultics Its treatment is surgical, but the great difficulty lies 
m knowing at what stage to operate It has been our pro- 
cedure not to operate in the acute stage but to want until the 
shock of onset has lessened and localization of the punilent 
process has taken place There arc still many surgeons, how 
mcr, who advocate immediate operation as soon as the diag 
nosis has been made, claiming that by means of drainage 
infectious matcnal and bacteria arc removed and the danger 
of absorption is lessened I believe the answer to this ques 
don may be found by studying the natural hiMory of this 
disease and classifyang the results obtaincrl in its vairinu-- stages 
Many authors waate about two types of pneumococcus jicrit 
nnitls, the localized and the diflasc, as if thev were entirelv 
different vanctics of illness I believe this lobe incorrect, for 
though the disease may or ntay not Invoke the entire pent 
ontum it has a tendenev to become localized Tins is nature s 
method of cure and it u, at tins juncture that the surgeon can 
l-'sist In helping to cv acuatc localized secretion I had a cliance 
fo observe a case of pneumococcus pentonitis in a child sufier 
iog from nephrosis who'e peritoneum was opened ngain't m\ 
mkace, with the idea that tlic child was suffering from acute 
■'I'pendicitls \t operation there was free fluid in the peril- 
"■'eum looking like dirty dwh water llic apjHndix was 
'emovetl thoiigli it was not acutelv inflamed Tlir dnid went 
''a to develop n'cile, and after a stornn jsrKsl of vrvaaal 
months htiwcd -igns of anile inte-lfnal o|, tiucaion It w i 
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operated upon, an obstruction was found, necessitating resec 
tion of a large portion of small intestine At this time a huge 
pelvic abscess was discovered and drained It contained at 
least a pint of thick green pus giving a pure culture of pneu 
mococcus This child finally recovered and interestingly 
enough the nephrosis wth its albuminuna has completely dis 
appeared Here is a case operated upon early, surviving and 
developing a localized abscess, reoperated on and recovering 

The statistics collected by Schonenberger from all the cases 
reported prior to 1929 are divided into the locahzed and the 
diffuse cases He collected 158 cases of the locahzed form 
with a mortabty of 14 per cent, and 218 of the diffuse form 
with a mortality of 87 6 per cent In other words only 12 % 
per cent of the children in whom locahzation failed to take 
place recovered, whereas the figures in the group that localized 
are exactly the reverse that is 86 per cent recovered If we 
total the entire number of children reported we find that of 
376 cases 162 or 42 per cent recovered, a mortality of 58 per 
cent 

In our own senes of 19 cases 8 recovered and H died, a 
mortality exactly the same, namely 58 per cent These fig- 
ures would seem to point toward the fact that even with the 
added advantages of a better knowledge of the diagnosis of 
this disease, we have not been able to alter tlie mortality 

I think that as soon as the disease is suspected vaginal 
cultures and blood cultures should be taken and the organism 
typed Serum if available should be admimstered All fluid 
should be withheld by mouth and a continuous intravenous 
drip of glucose should be started The surgeon should be 
asked to see the case at onset and a peritoneal puncture should 
be performed By supportive measures and serotherapy h 
may be possible to tide the child over the vital shock of the 
disease and when some sign of localizaUon can be ehcited 
operation should be performed 

I have tried to review briefly the latest findmgs referable 
to pneumococcus pentomtis and have interspersed the stabs 
tics of others with our findmgs In conclusion I want to re 
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capitulate rapidly the findings in our orvn vines In the past 
twelve years 19 cases of pneumococcus pcntonitis were treated 
at Mt Sinai Hospital These were all in ft males ranging in 
age from sixteen months to ten years Six vvi rt vo sick when 
admitted that they were not operated upon Vll of these died 
In one case, an infant of sixteen months, there wav spontane 
ous rupture with recovery Twelve cases were operated on and 
of these 7 recovered Blood cultures were taken in 1 2 cases of 
which 4 were positive Vaginal cultures were positive m 7 
cases The duration of the disease vairied from fortv eight 
hours to several months One case operated on fifteen hours 
after the onset recovered All the other recoveries were m 
cases operated on several days after the onset, No caves not 
operated on recovered 

Pneumococcus pcntomtis is therefore definitely a surgical 
disease and, as a pediatrician, after presenting the medical 
aspect I am glad to call in the surgeon and hear his viewpoint 
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PAROXYSMAL TACHYCARDIA TREATMENT 

Paroxysmal tachycardia is a sudden regular acccliritiun 
of the heart rate, due to a rapid succession of ectopic beats 
from a single focus m the heart The segment of heart sernng 
as focus lends its name to the particular tachjcardn Auricuhr 
paroxysmal tachj cardia is the most common, occurring about 
twenty five times more often than vcntncular tachycardia 
(White) Aunculovcntncular nodal tachscardm is seen only 
■^roiy, and tshen present, has the relati\cly unimportant sig 
nificancc of auricular paroxysmal tachycardia Gallavardm’ 
has further subdivided this group of tachycardias He dis 
hnguishcs a “Tnchy cardie paroxystique i centre excitable,” 
"here the attacks are precipitated by slight exertion or excite 
O'ent These attacks too do not end suddcniv and dcfinitcK , 
hut new short attacks follow one upon another until normal 
fhyahm is restored The rliy thni mai be disturbed Ilien too 
h> extrasy stoles originating at the same 'itc as the preceding 
disturbance He fiirllier distinguishes an ‘ Fxtrasy stolic a 
paroxY-smcs tachycardiqucs,” where the primary di tiirbancc 
IS the apimrance of extras) stoles, nhicli become grouporl and 
Pimlucc a paroxysm of tachxcardii Some casts- cbow frt 
nuint alternation of ixlrasvsloles and chains of extrasxstolcs 
fhe lattir group K u-iiall\ of s]«mlanetnis onsti ami is thfn 
'^"il to control 

flefinitc pathological chan„i nlated to this di lurbanrr 
ef cardiac rhyllim, hasp not linn found as m i The Imon if 
ncs, cannot be gross, smee sesirc msocarilial tlisia e is s(-,ii 
"Idmiii paroxssmat tarliscardia and ci m of tachscardia wilb 
fatal outcome mas restil no abnormahts in ihe heatl In 
di Cl nl hmrl s)v,niiiraiu rhanct" and tltnr sit, Ijasc ii 
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been recognized As Wenckebach suggests, it depends more 
on a certain “state of the heart muscle or its nervous system,” 
resulting probably in a decreased refractoriness of the muscle 
fibers (Lews) A combination of mfluences appear to play a 
part, nervous (excitement, exertion, fatigue), endocrine (men 
struation, pregnancy, thyroid disease), toxic (infectious and 
bacterial diseases, gastro-intestinal disturbances, nicotine, 
alcohol, caffeine, digitahs, strophanthin, adrenahn) , and mech 
anical (high diaphragm) In association with heart disease. 
It IS seen usually following rheumatic fever and disease of the 
coronary arteries It is important to point out here that parox 
ysmal auricular and ventricular tachycardia differ m their 
organic significance The former is usually not associated ivith 
organic heart disease, while the latter is generally but not 
always so related Hume" found no evidence of cardiovascular 
disease m 67 pec cent of cases of supraventricular paroxysmal 
tachycardia, while Strauss^ fbund that 80 per cent of patients 
with ventncular tachycardia had cardiac disease The ten 
dency to attacks may become manifest through any, often the 
slightest, stimulus — as sudden movement, slight exatement or 
exertion, a distended abdomen, a pamful gallbladder, etc. 
Very often, no obvious cause can be hnked to an attack The 
attacks may occur at any age but their greatest mcidence is m 
young adults 

The paroxysms may last a few minutes, hours, days or 
even weeks The ventricular rate is usually 160 to 180, 
though occasional rates as low as 120 or as high as 200 
or more are counted The effect of this rapid rate is to 
dimmish the cardiac output In some cases no defects in the 
circulation are apparent, while in others, if the attack is pro- 
longed or the heart muscle diseased, arculatory failure is pre 
cipitated The blood pressure may fall appreciably True 
an^na pectoris may occur, due to the overwork of the myo- 
cardium and the relaUve deficiency of coronary blood flow, 
resulUng from the short diastole and low blood pressure 
Cerebral symptoms, occasionally syncope, are the result of 



PAROWSitAL TAC3IYCAW)IA IRruXIENT 830 

Proper diagnosis of this group of tlch^cardIas demands 
exclusion of sinus tachycardia, auricuhr librillation and 
(luUer If the heart rate at rest is fixed aboii. 140 an esson 
bal abnormality of rhythm is usually present 1 f the rhythm is 
normal, the rate rises in the erect posture, fnllotting exercise 
and the administration of amvl nitrite None of the-.e proced 
utes affects the rate in paroxysmal tachycardia Uiricular 
fibnllabon can usually be distinguished by its irn iml iritj 
Auricular flutter may provoke difficulties Its rale i' ii-uallv 
lower than that of paroxysmal tachycardia A long continued 
regular heart rate of 130 to 160 in a middle-aged or elderU 
patient should always suggest flutter Carobd sinus prts'urc 
aiay slow the rate for a few seconds and, on occasion such 
pressure or slight excrase may produce sudden, precise doub 
fiogof the lieart rate, duo to change in the degree of A V block 
It 15 often possible clinically to differentiate paroxysmal auric 
ular tachycardia from the \cntricular vanclv The former is 
absolutely regular, ■* the latter, although for the most pan 
regular, will show slight mtcrruptions, detectable by the carr 
Ihc intensity and quality of the first heart sound will \-an too 
in different cycles, due to tlic vaiaang relations between auricu 
lar and \entricular contraction The electrocardiogram, how 
xier, often is needed tor absolute diagnosis 

Tlio treatment of paroxy'smal ladiycardia must be directctl 
iilnaousb at the indiyidual attacks and at preventing their rc 
nirrcnce Ixpcrience has shown that there u no unfailing 
rttnedv for an attack (Iajwis) "Many methods and medica 
•"cnls hiwe been used, 'orae Imang definite value Wencke 
bich mentions the following dnigs ns baying been (ned and 
ihen di cardeil — morphine, iilropinc, ether, camphor, am\I 
I'lnti nitroglyci rim, lirnmidc preparations ergntme Thi 
'ill'ioaclies to tiierapy lia\c lieen fir^t tlio-c ihrectixl at sttnni 
b'ling tlir e-u-os and -ecimil tlio-c aiming at din'd artnm on 
‘be hi irt mu Ue 

In tile tornii r nlegory piobatily fill tlu \ iiioii pnsi 
dun-, -,^,1 uioti-, tint many pnliem* thini yUi-- Inni to 
“ * I'eniilng far (mwatd or barkiyard pm ore on lli ab 
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domen, deep breathing, holding the breath, eructating, and 
vomiting are some Deep breathing was utilized by such 
chnicians as Bamberger, Fnedricli, and Nothnagel The latter 
also advised drinking cold water Apomorphine (1 cc of a 1 
per cent solution hypodermically) or copper sulphate (4 ca 
of a 1 per cent solution every five minutes by mouth) has been 
used to induce emesis Schilder® reports very frequent cessa 
tion of attacks following use of these agents Evacuation of 
the bowel or passage of flatus may help and thus give a due 
for prophylaxis 

Pressure over the carotid sinus (the expansion of the com- 
mon carotid artery at and above its bifurcation) initiates a 
reflex whose efferent arc is the vagus This procedure is ex 
cellent in stopping a parox 3 ism, but is uncertain even in the 
same patient The effectiveness of the two sides often vanes 
Usually, pressure on the right is more effective, but occasion 
ally the left is more so Cohn and Fraser^ claimed that auricu- 
lar tachycardia was better affected by pressure on the right, 
ventricular tachycardia, by pressure on the left This has 
not been borne out, ventricular tachycardia rarely, if ever, 
responding to carotid sinus pressure The procedure is car 
ned out by makmg firm pressure over the carotid artery below 
the angle of the jaw, sustaimng the pressure for ten to forty 
five seconds Although not always successful carotid sinus 
pressure should always be tried 

PhysosUgmme and pilocarpine were used for their vagus 
stimulating properties, but have not proved their worth 
Wenckebach uses the former on rare occasions only, m cases 
of long duration, where quinine preparations have failed — 0 S 
to 1 S mg daily 

More recently, Starr® reported excellent results m the use 
of acetyl-B-methylchohn, m abortmg paroxysms of the supra- 
ventricular type No cases of ventricular origin were avail 
able for study This substance is a vagal stimulant Sub 
cutaneous mjection is followed promptly by flushing of the face 
and neck After a few seconds a period of cardiac irregularity 
IS followed by normal rhythm The blood pressure usually 
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drops 10 to 20 mm Dunng the acute '-tape lasting two to 
three minutes, respirations deepen, swe iting and <=aIi\'ation 
appear These actions pass oft witlun fifteen to twenty min 
utes If any attack did not stop promptly Starr massaged the 
site of injection vigorously It the attack still ]iersi-,ted, the 
carotid sinuses were compressed alternately The dose of 
acetyl B methylchohn is 30 mg or more subcutaneously, 
starting noth small doses, and giving larger doses if m rcssary , 
as soon ns the effects of the preceding injection have iiorn off 
' c, fifteen minutes The injection should be gi\en uith the 
patient lying down The presence of asthma is coasidirid a 
contraindication Starr adsnses having a sywingc ready con 
taming atropine sulphate, 1 2 mg , to be used if distress is 
niarked 

Of those substances which act directly on the heart qui 
nine preparations haye proyed most successful, irrcs)iecti\ c of 
•he origin of the tachycardia The«c preparations act by de- 
creasing the irnlability of the heart muscle and prolonging its 
refractory period Quimdfnc sulphate ls used by mouth as 
•3blet or powder test dose of 0 2 Gm is giy cn If no toxic 
effects appear, larger doses arc giy cn — 0 4 Gm c\ cry two hours 
for fiyc doses during the day and repealed on as many subse- 
diient days as arc necessary Inlraycnous injections of quini 
dine sulplntc — o 2 to 0 4 Gm cyeta four hours for fiyc doses 
daily — hayc recommended but it is simpler safer, and 

I'riibably as effective by mouth AVtnckcbach employs tjui 
Oinc and urea by drocliloridc intravenously if the attack is 
more than four hours old and has not responded to simple 
measures He sinrls with dosi-s of 0 2 to 0 3 Gm , increasing 
•hesy i( without effect after three to four hours Maximal doses 
of 0 5 to 0 7 Gm arc attained The results obtained arc excel 
'rat The appearanfe of any toxic svaiiptoms as tinnitus, dirji 
O'-s, diarrhea, nausea, yomilint, or uiticarla di finitely 
Contraindicates further use of these ilruc Quinulme may Ik- 
0 txl in till presence of cardiae di la i In tart, the indication 
f't iLs me yroiild seem even mote driinile here, m order to 
P event the onset of cireailalorv failure One linuld how 
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ever, avoid its use when evidence of heart block is present, for 
here at least theoretically it is contraindicated 

Digitalis has not proved of much value in stopping attacks 
It should be used only in the presence of circulatory failure and 
then in the usual doses 

Wolffe and BiUet® reported favorably on the intravenous 
administration of calcium gluconate in bringmg about cessa- 
tion of attacks of auricular paroxysmal tachycardia Ten cc 
of the 10 per cent solution are used 

How &en should the patient with paroxysmal tachycardia 
be treated? The mechamcal and reflex nervous influences 
are especially m place at the onset of an attack when thev are 
most likely to be effective Have him hold his breath, then 
try deep breathing, then pressure on the abdomen Carotid 
sinus pressure should then be tried, and if successful the pa- 
tient should be taught this procedure to abort any subsequent 
paroxysms at their inception If the attack is severe the pa 
tient should be put to bed An ice bag to the precordium may 
make him more comfortable Diet should be reasonable, 
bowels kept regular Quiradine should be administered Sed 
atives as bromides or phenobarbital are indicated, or if dis- 
tress IS marked, morphine sulphate Hypnotics may be 
necessary for sleep If quinidine fails acetyl-B-methylcholin, 
calaum gluconate, apomorphme or physostigmme should be 
tried Digitahs and diuretics have their place in the presence 
of arculatory failure 

Prophylaxis — Tobacco, tea and coffee are best reduced 
or ehminated Foci of infection should be eradicated from 
teeth, tonsils, smuses, ahmentary and urinary tracts Gastric 
and general abdominal distention should be elimmated, bowels 
regulated Healy^® recently reported fewer attacks m 3 pa- 
^ tients with alkahne urines, who were placed on high-fat diets 
Qmmdine sulphate should also be employed in doses of 0 2 Gm 
twice or three time daily It may be given for months White 
recommends the use of digitalis, if quimdme is unsuccessful, 
advismg doses of 0 1 Gm three times daily for a week, and 
then 0 1 Gm daily Acetyl-B-methylchohn is not of value in 
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prophylaxis since doses required by mouth lead to marked 
diarrhea Sedatives have a defimte place m the prevention of 
paroxysms, as has reassurance of the patient which serves to 
remove much of the anxiety and fear of sub-.e(|Uent seizures 
Levine'* has attracted attention to the oceurn nee of parox 
ysmal ventricular tachycardia as a serious conipliration of 
coronary thrombosis He advises the use of 0 2 l>ni of qum 
idmc sulphate twice or three times daily for ten to tourtcen 
da)^ after an acute closure, to prevent the appeannci' 01 this 
rhythm and the dread ventncular fibrillation so oftm tsso- 
ciated. 
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ARTERIAL HYPOTENSION 

At nlmost nny clinic session there will appeir at Ic i t one 
patient, usually a young woman, who in response to the tirst 
question, ''I\Tiat is your trouble?”, will gi\c ns her chief com 
plaint, “I ha\c t low blood pressure ’ Her concern over tins 
condition ma> make it impossible to elicit anj definite *>mp 
toms “Of course I can’t feel well with this low blood pres 
sure ’ or "They tell me I will never put on weight until m\ 
pressure is up” — or there may be n confusing niultipliatj of 
complaints — fatigue, weak spclE, headache, jinlpilation gas, 
constipation, menstrual irrcgularltv, backache, insomnia nnd so 
on the number of s\ mptoms given being limited only by the 
number of questions asked Usuallv the physical esaminatmn 
ns unsatisfactory as the history , and although the examining 
< ocior s xssociation of ideas may be “low blood pressure — 
hldi on’s disease" or “low blood pressure — status Ivanphat 
tens or "low blood pressure — )iostural livpotinsion,' he niav 
at the end of a careful examination find himstlf unable to make 
a satlsfactorv diagnosis Tlie palunt does not pre-ent the 
picture of postural hvjxitcnston or of any sjKcial di ease, but 
'i’les have a low bloixl pressure nnd lias come to the clinic In 
'eek relief The doctor is quite likclv to advise the patunt to 
“■avc a blood count, a basal nutabohsm lest nr an x rav exam 
hatiaii of the cliest nnd to return at the end of tl e wixk, and 
to meet the requirements of the record rcMun he must wnte a 
'ieigno Is on the chart ‘Inipn-'Sion Hv|)iilrnsirin ’ Inqircs 
’"n Ilv|Kiun um caiiw ^ focal inficlion nr ‘lnipr>sM"n 
'Orviilcner of di case m ura«thenLa’ 
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The diagnosis of hypotension is not likely to satisfy the pa 
tient who indeed has brought this diagnosis to the clinic and 
who will probably ask several questions AYhat should my 
blood pressure be? 'Why do I have a low blood pressure? Is 
It serious? What does it mean? Nor should a diagnosis of 
arterial hypotension satisfy the doctor who may ask himself 
several questions Has this patient a hypotension which is 
of chnical importance or is the relatively low blood pressure 
usual and normal for this mdmdual? Does this low blood 
pressure cause sjmiptoms? Has it a cause which can be deter- 
mined? Does the patient require medical treatment or should 
she be told that her low blood pressure is of no sigmficance? 

Hypotension is variously defined Fnedlander^ considers 
the condition to be present when the systohc presure is less 
than 110 mm Hg but White* sets narrower hmits and says that 
hypotension “is attended by a systohc pressure below 90 
mm of mercury m an adult or by a marked fall from a pre 
vious hypertensive level ” Most of the patients who appear 
complaining of hypotension are found to have a systolic pres 
sure of between 85 or 90 and 110 mm It must be remembered 
that such pressures are relatively common, being found in from 
2 5 to 3 5 per cent of healthy white adults and m practically 
aU members of certain Oriental races, the Chinese for example 
(see Friedlander) 

In the New York Hospital there are many young women 
with such low blood pressures These young women are 
student and graduate nurses who are hvmg strenuous hves, 
who are in good health and who have no circulatory symptoms, 
no tendency to become faint or dizzy, in fact who have no 
symptoms referable to their arterial h 5 rpotension Many of 
them have unrelated physical defects such as chronic sinusitis, 
flat feet, acne, aneima or obesity An attempt is made to cor- 
rect these troubles but so far no nurse has received treatment 
m this hospital for her hypotension This condition, while it is 
noted on the records, is not considered as a disease in itself, not 
even considered as evidence of an abnormal physical condition, 
but IS looked upon as an individual pecuharity In physical 
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findings these nurses arc very similar to ihr iidtimts who come 
to the dime, but there is one important diiierem e — the patients 
led sick 

In bed in this hospital are always patient-. \ m hue a low 
blood pressure In these cases the hypotensi 1 1 1 recognized 
as the result of some acute of chronic condition hi morrhage, 
shock, acute infectious disease, myocardial f ulnri icere 
anemia, or advanced tuberculosis — and the symptrm ir those 
nl the primary condition, not of the low blood pn iiu \1 
though there are always patients wath a low blooil |>ri nre 
fn patient has been discharged from the New \urk 11 pital 
"nth a pnmary diagnosis of arterial hypotension ami no p uunt 
has been discharged from the medical service with hjimun ion 
lasted even as a secondary diagnosis Indeed there art onU 
^ cases of hypotension listed as a secondary finding in tht diag 
toslic file of the record room In studying the records of these 
^ patients one finds that each had n rather low blood pressure, 
*h* highest systolic pressure recorded being lOS mm and the 
lowest 96 mm , but that no one of them had syanptoms which 
'■'^Rhl reasonably he attributed to the low level of the blood 
pfcssurc In one case the patient, a woman of Iwcntv four 
jearc, was admitted to the medical service where the low blood 
prc'vurc was recorded and where the diagnosis of advanced 
pulmonary tuberculosis with cavitation was made, but the 
'^wgnosis of hvpotcnsion was not made until the [inlient was 
h’seharged from the surgical scrvacc alter one phrenic nerve 
had been sectioned The other J patients, all women, were ad 
'"'"cd directly to the surgital service Ixcausc of some other 
'"ndiiion It IS mlercsting to note that the one of these p.a 
>l''nts whose pri-ssurL was lowest had had a ncplirectomv ]>er 
'oniied seventeen vears earlier and that in addition In a 
h)lKitinMon without sjniptoms she had a single kidmv with 
' t vadenee of imp iireil renal function 

Illitn um rim^idi rs ihi large tiumlwr of |xt ons v h < hive 
hjl 0 ension and no svniptoms om may well rai e the question 
''htaher a low tilmvl prf.suie /-cr je ever can e^ svmpts<ni 
lioihltcss tliere an nnnv per on^ who have a low b! losl ptas 
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sure and who feel tired, listless and lacking in ambition but 
there is no good evidence to show that the low blood pressure 
causes the fatigue and listlessness, and there are certainly 
robust ond vigorous persons whose pressure is always low 
A person whose blood pressure has dropped from a higher to a 
lower level, as for example after an attack of coronary throm 
bosis, may have definite symptoms of weakness and prostra 
tion but it IS not easy to prove that the symptoms are the result 
of the falhng pressure The best example of symptoms related 
to hypotension is seen in the rare but unusual cases of postural 
hypotension Three such cases were studied in detail by Brad 
bury and Eggleston,^ and in each case the most strikmg finding 
was a lack of the normal vasomotor tone and the mechanism for 
maintaining the normal blood pressure Exercise or even 
standing erect caused an extreme drop in the blood pressure, 
to such levels as 40 mm systohc and 20 mm diastohc, and 
with this there was loss of consciousness These patients com- 
plamed of syncopal attacks on standing or after exercise In 
such cases the complaint is definite and bears a definite rela 
tion to the hypotension 

It IS often difficult to determine why the blood pressure is 
low In the case of sick patients one may recognize the fact 
that the arterial hypotension is a symptom or result of some 
other condition, a disturbance of one or more of the factors 
which ordinarily maintain the blood pressure There may be 
weakness of the heart muscle as m cases of coronary throm- 
bosis or there may be a great decrease in the volume of the 
blood resultmg from hemorrhage or excessive loss of body 
ukE In states of shock there is a temporary hypotension 
res ting from decreased peripheral resistance which in turn 
IS ^used by the loss of vasomotor tone and stasis m the arte- 
no es and capillanes Less stnkmg but more permanent vana 
ons in vasomotor tone are probably of great importance in 
most If not all, of the cases of hypotension, and it is probable 
a u er studies of the arterioles and capillaries will add 
greatly to our understanding of all forms of hypotension It 
IS quite possible, however, that the chief value of such studies 
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will be the light they throw on the opposite condition, increased 
vascular tone and hypertension A number ot wnters recog 
nize a condition ot essential hypotension and I nedlander' sug- 
gests that chronic poisoning with histamine '.ith consequent 
loss of capillary tone may be the real cause of this condition 
As It IS difficult to determine the state of tlic small sessels in 
most parts of the body, and as the tone of the \is els mav be 
influenced by many factors — nervous stimuli drus' rsusons, 
internal secretions — there remains a large unexplurid tern 
lory and when we speak of decreased peripheral resistance we 
must admit that we really know very little about the exact 
phj’siology of this condition 

Apparently hypotension is found in three groups of cases, 
(e) as one part of the clinical picture of certain diseases or 
conditions, (6) as an acadenlal finding in many perfectly 
health) persons, and (c) as the only objective finding in ccr 
lam persons who present a \ariet> of complaints The last 
group is apparently the one which has been called essential 
hj’potension, and a variety of theories as to its nature and 
cause have been eirprcsscd One maj question whether it 
plajs a part in producing sjuuptoms, or whether it is not, like 
visceroptosis, a condition found in individuals of a certain 
hodilj tj^pe, frequcntl) ns)Tnptomatic but frcqucntlv blimcd 
for man) ills In view of the fact tint the blood pressure in 
these cases is no lower than that found in manv heallhv per 
'ons, one must question its significance, and 1 think that one 
'hould hc'itatc before making a diagnosis of essential hypo- 
tension If the h)*potcnsion is the result of some underlving 
trouble It Ls not “essential ^ but sccondaiy 

Tlicrc arc a good man) life insurance statistics which 'how 
•hat persons with a low blood pressure have a greater life cx 
Ptxlancv than have others '^vanond',* from a 'tudv of 
ISO-tlO cases came to the conclusion that a low blood prr-<urc 
"as favorable and htsher’ m a pamphlet i-sui-d bv the North 
"estem Mutual Life Insurance Comi>an) 'tatol that in the 
Case of llso persons with a sv'tolic pressure of less llian lOi 
"•m the mcirtahtv was onlv 15 J^ir cent of that expected K 
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h3^otension is a good prognostic sign from the standpoint of 
the insurance companies, is it really a bad sign from the stand- 
point of the patient? There seems to be a good deal of con 
fusion on this subject and the patients seem to suffer from the 
confusion The insurance statisticians may pomt to arterial 
hypotension as a favorable sign, but many of the insurance 
exammers view a low blood pressure with suspicion I have 
a letter from one of the insurance companies which was brought 
to me a few days ago by a nurse who had just had an apphca 
tion for a new policy refused There is a form letter calhng 
attention to the abnormal conditions checked and urgmg the 
applicant to show the letter to his physician and to have the 
shghter manifestations of threatemng diseases attended to m 
their earher stages The following threatening manifesta- 
tions were noted 

Dental cartes Should have teeth x-rayed and cared for 
Throat and nose abnormahty Shght thyroid enlargement 
General debility Low blood pressure ( 96 / 62 ) 

Remarks Light weight, m need of general tonmg up 
X-Ray films of the teeth show no evidenqe of abscess, there 
are a couple of small cavities to be filled, the mouth is m very 
good condition The slight thyroid enlargement is very shght 
and has been present since puberty, there are no evidences 
of disturbed function of the gland The blood pressure is 
always low, but there is no general debihty This apphcant for 
insurance is a graduate nurse who has not been sick for years, 
who is doing hard work and who feels perfectly well Has she 
an essential hypotension or a hypotension secondary to focal 
mfection or to thyroid disturbance? She considers herself 
well but the msurance examiner considers that she requires 
treatment The patients who come to the clmic consider them- 
selves sick but the chmc doctors do not beheve that they re- 
quire treatment, at least not for their hypotension 

In view of the fact that a relatively low blood pressure is 
normal for many persons, one must doubt the propriety of 
explaming lack of physical vigor or any vague complaints on 
the basis of arterial hypotension, particularly when the blood 
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ircssurc is within the hmits accepted normal by numerous 
™rkers Hypotension is not a disease bin a lun and a sign 
vhich IS often considered favorable nthcr thin unfavor 
iblc Perhaps in many cases It IS not import 1 mough to be 
ailed a sign, but has received rather mon tiinn >n tlian it 
leservcs because it is so easily measured md 1 1 ri ^ed m 
Mms of figures In the course of sickness a fulu , b o 1 pres 
iure IS often very important, but is important in i' ai 1 is a 
wrt of the clinical picture, like a rismg tempcralun r a uko- 
^Tosis or a tachycardia Although it is easy to n 1 ro Ion 
Mood pressure, it is not easy to understand the mu rpl iv of 
lie various factors which are responsible for thu rondmon 
One can doubt the clinical importance of a low blood pu ‘•urc 
in many cases, but one should not lose interest m studying 
arterial hypotension as a problem in physiology 
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treatment of coronary thrombosis and angina 

PECTORIS 

On March 18, 1935, ‘ there appeared in a magazine having 
a weekly arculation of more than 500,000, an articU entitled 
“Angina Pectoris ” From this article I quote thi (ollov mg 
UTicn a robust man suddenly drops dead and the neve^papers 
report heart failure the probability is that he died during an 
attack of angina pectoris If he had gone to his doctor the day 
Irefore, the doctor would probably have slipped him on the 
back and told him that his heart was as sound as a dollar ” 
Further on, m the third paragraph, is stated ‘ The pain of 
angina pectoris is the most agonising that a humin being ever 
fceU Mans victims do die during their first ittick of 
angina pectoris ” 

If conditions were really such ns are here depleted there 
would be no point in writing this article This pcsMmistic 
'acw, however, does jibe with n common tenet of phvsicnns 
tliat coronary irtery tlirombosis is an cxtrcmclv =crious dis 
^sc and also panllcls the notion pos'cssed by the liitv that 
angina pectons is a hopelcssU fatal condition ThCMi con 
cluvinns are entirely unwarrantcil It has been the experience 
of tile writer tint, novvadavs mdmdmls do not u<uillv dit m 
their firvi ntlacl of coronary thrombosis and that follow up 
■eeatment is such that the patient is enabled to livt a lom, 
n-eful hfe 

In a reci-nt invcstigatnm, it was shown that of 75 privntc 
pilienLs who sustained SS attacks of coronnrv anerv throai 
IxMv and Were Irualul bv the nielhiHl herein df'cnlicrl less 
than Z jHT rent dicrl in their first allark and nliout 10 |ver cent 
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m the attack treated, no matter whether it was the first, second, 
third or fourth 

At Mount Sinai Hospital, New York, where this treatment 
has been used dunng the past two years, results have been 
very good also, although tie death rate has been somewhat 
higher than in the private cases The mortality for all the 
attacks has been about 15 per cent and for the first attacks 
less than 10 per cent These figures" are much lower than 
previously reported data and much lower, too, than the mor- 
tality rates observed at Mount Sinai Hospital m the five years 
previous to the institution of the specific treatment to be de- 
scribed In the years 1929, 1930, 1931, 1932, and 1933 the 
mortahty rate ranged from 34 to 57 per cent 

The reports in the hterature quote the mortahty for 
coronary artery thrombosis at about 50 per cent Levine, 
m his monograph, gives 53 per cent mortality 

Conner and Holt^ were the first to differentiate between 
imtial attacks of coronary thrombosis and subsequent ones In 
a review of 287 cases of coronary thrombosis they found the 
mortahty in the first attacks to be but 16 per cent, a figure 
considerably lower than any hitherto published Howard® has 
recently reported 167 cases of coronary thrombosis in which 
he found a mortahty of 24 per cent m first attacks Hence, 
although in previous reports the mortahty for coronary throm- 
bosis IS high, there is definite evidence that for the first attack 
at least it is now much lower It is beheved that by employ- 
ing the procedures to be outhned here the mortahty in this 
very common disease will be drastically reduced 

The treatment described here is for coronary artery throm- 
bosis and for the penod followmg the acute illness, which is 
really the treatment for an anginal syndrome 

The diagnosis of coronary artery thrombosis is usually a 
very easy one The history of sudden, severe substernal pam, 
presence of grayish pallor, perspiration, rapid pulse, cold ex- 
tremities and collapsed veins, apprehensive appearance of the 
patient, that is, signs of shock, development of a leukocytosis, 
rise m temperature, drop in blood pressure, inevitable change 
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in heart sounds, and possible presence 01 a pencardnl rub, 
history of previous angina pectoris, patliognomonic electro- 
cardiographic changes all these in combination arc character 
istic of no other condition than acute coronarv arterv throm 
hosts ^\^len in doubt the patient should be treated as if he had 
sustained a coronary closure Within ti\o or three days the 
diagnosis will become certain It sometimes requires two, 
three, or four days or longer before the blood pressure drops, 
or the temperature nscs, or a diminution of heart sound in 
tensity occurs ♦ 

The patient is put to bed it he has not been found there 
Occasionally, one is called to see a person who sustained his 
accident at some place other than his home It he is in shoch 
when seen, the writer tries to keep him on the premises until 
the initial shock stage passes Nursing help is obtained 
■itimediately 

^lorphinc’ is gi\en liberally for the pain Tor 'cscrc pain 
half a gram will be necessary , and frequently as mudi as a 
whole grain is required wathin the first twelve hours Tor 
collapse, if the patient is critically ill, caffeine ls given intra 
tnuscularly, but nitroglycerin, amyl nitntc, adrenalin and 
digitalis arc contraindicated ' Very frequentiv the pam does 
fot disappear within the first two days and then the patient 
placed on codeine therapy, for example codeine '•ulphate 
‘ or gram is given cveo four hour-. Once m a grr it while 
‘here appears to he an idiosymcrisv to this drug and in that case 
dilaudid (Ililhubcr Knoll) lit or ''i« grain is 'ub-titutcd 

• A. %ord of dutloQ ma^ be In rry^rd lo lua^i »nd \omHln- Tbr^ 
Jtrl u chanctttbtlc of an aluck of coronary Ihromlio U a^ arc cl 
lainiadtJcr, or p»tr1c or bldon dlca^e Tbr> do ori rnran acu c 
The writer »cU rrmember^ an InCHlcnl lhal f-cmnol H a viard 
» Nrw hospital In tbc vear 1*1 0 |irt after llmkl.* hi\ i j’ VI nl 

'' fop^-r on corcinar> thre mt An Ifaain tal-< tr f hi f N a I c'-c* X 

hospital In collap’c ind a tmUlKc of tot ca h ihn ft’*- 

UoncNtT nhrn naevs ard \omJtm «t n Ifiur'l f r i) .* tut 
” ribniailj tva* chanced lo that of » ramr b'tf' Inil t*» tuif ,ir r »r I 
y diKharptd lie rciurtiod to wtl. *r 1 iItt I » '-r v c n ll < 

[ after the fuit coTbp^ til r-an Hr hi ) } 

'■'ro»,vrd 
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'While the patient is in shock, practically no food is given, 
of course, as in this stage of collapse there is no desire for food 
Sips of water are given for thirst and, unless there is excessive 
perspiration, the fluid intake is hmited to 1200 cc per day 
It often happens that the patient receives very httle food for 
three days If there is a wish for food, small quantities of 
stramed vegetables, or apple sauce, or fermented milks, such 
as zoolak, femullac, sour milk, buttermilk, etc are given If 
nausea or vomiting is present, bits of cracked ice or sips of 
cold fcharged waters, such as White Rock, or seltzer, are pre- 
scnbed For these complaints absolute rest for the stomach 
IS an object for which one must strive As the patient im 
proves, tea, dry toast, and chicken are added The pabent 
frequently describes which foods are nauseating to him and 
which are not Sodium bicarbonate or bismuth preparations 
overcome the nausea and vomiting, occasionally, but the avoid- 
ance of food is the most potent treatment for the complaints 
Bits of cracked ice may be of help The patient’s diet is usu- 
ally about 500 calories by the fifth day By the end of the 
week he is on an 800 calorie diet In many individuals who 
do well from the very start, an 800 calorie diet is instituted at 
once This diet is well balanced, consisting of 80 Gm of 
carbohydrate, 50 Gm of protein and 30 Gm of fat, and con 
tains adequate vitamins Suffiaent calaum is given through 
milk or its derivatives A very inexpensive diet following all 
these suggestions is one that we have been using at Mount 
Smai Hospital and which was originated m the diet kitchen m 
charge of Miss Adeline Wood and Miss Ella Coleman 

Breakfast 1 small servmg fruit without sugar 
2 tablespoons cooked cereal 
1 glass mUk, buttermilk or skim nulk 

1 slice bread or toast. 

coffee or tea without sugar or cream 
Dmner 1 cup broth, if desired 

2 ounces lean meat or fish or chicken 
i cup vegetables 

1 small serving fruit without sugar 
4 slice bread 

coffee or tea without sugar or cream 
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Supper 1 ounce pot cheese or 1 egg 
i cup scgetabics 
i slice bread 

I glass milk, buttermilk or skim milk 

The patient is put on an 800 calonc diet 1 1 1 ' \ u i eks dur 
ing which time the fluids arc limited to 1000 to ’ in a day 
Condiments are not gi\en as they increase the ip, tut The 
food IS not salt poor unless congestive failure la jiLi n One 
■Right state here that, although these rules an i"ii m si in 
the i^ast majority of the cases, common sense indu iti the 
quantity, quality and time of food and drink NatunUj if 
>t IS a warm day and the patient perspires he is kuin more 
fluid If he 13 doing very well and is citrcmcl} hiingrj he maj 
tie put on a 1000 to 1500 caloric diet at the end of siv weeks 
There arc man> ways to overcome the sensation of hunger 
Clear broth, jellied consomme, and tomato juice ha\ e v crj little 
food \aluc yet may satisfy the hunger sensation Instead of 
dirce meab a day, the patient is given four, five or six He 
fs cautioned to cat slowly and to chew hes food verv well 
Gastro-intestiml disturbances do not occur when these pre- 
cepts arc followed 

Nursing care is extrcmclj important, as the object is to 
Ptevent any exertion on the part of tlic patient It is desired 
•hat the patient hibernate He is to move about as hltlc as 
possible, to talk httic and to sec few vLsitors llie nurses 
feed him and are rcallv present to save his energj and to be 
Pceiiared for an emergency The nurse is cautioned not to do 
'00 much The patient is simplv to be kept quiet and 

comfortable 

"Che situation must be franUv described to the jiatient 
ffc should be taken into the doctor s confidinei but at the same 
‘"Re he must be assured that he will pel well The jatient i= 
■old that his heart has sustained an injiirv and that rest and 
f~mohilizai,on of the organ arc essential bnhke a btokrn leg 
h « impo sihle to complclelv Immobilize a heart, but procr 
’'"'e- mav be followed to caii-e It to beat more ‘lowlv ard no 
•on vicorouslj nor aframsi loo high Wood pr(s<ure lint 1 



SyS 


ARTHUR M MASTER 




i 




measures are taken to dimmish the work of the heart Such 
reqmrements are Absolute rest, both mental and physical, 
and partakng of as much food only as is absolutely necessary 
Alter the first twenty-four to forty-eight hours, when the patient 
sees real progress, he becomes more cheerful The severe pain 
^ practically all gone in a day or two and in most cases under 
e treatment described m this paper it does not return at all 
during the entire illness 

The treatment of a patient with coronary thrombosis re- 
quires attention to the smallest detail For example, if it is 
seen that there is friction between the patient and members of 
his household, it is explained to the former that he must avoid 
1 aggravation because increasing the heart rate increases the 
work of the heart, and, furthermore, that dangerous reflex dis- 
turbances may occur The patient is told further that, no 
matter who is right, he will always be the loser whenever nu- 
tated If the patient’s extremities feel cold, heat should be 
apphed He must not be permitted to shave himself Visits 
from secretaries, business assoaates, relatives and friends 
should be discouraged throughout the first few weeks 

The patient and his family are encouraged to ask questions 
of the physician, and frank answers are given 

It IS extremely important to avoid upper respiratory in- 
fections, as such might cause a relapse in the patient’s condi- 
faon Any infection® increases the heart rate, causes a drop in 

ood pressure, and unfavorably affects the cardiovascular 
system 


t is considered that during the first few days of an attack 
enemata and cathartics are dangerous The patient’s bowels 
the snd he never seems to be uncomfortable from 

receiv probably true because of the small meals he 

laxativ!! ^ fourth day a large enough dose of 

Straimno-^ P‘‘escribed to cause an easy bowel movement 
phine If codeine, dilaudid, pantopon, mor- 

wiU tonally 

overcome the ^ ordinary laxative dose to 

come the constipating effect of these drugs For example, 
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30 grains of cascara daily is not an unii ■ i nption under 
these conditions 

In the initial stages when the pit 1 1 hock, or 


cj-anotic, or in severe pain, oxygen thcr 1, ' t svmp- 

tomatic help Recently,” it has been intii (ix\gcn 

IS of great benefit in coronary closure cast 1 > i many 

Klrcmcly ill patients survive without oxygt n u 1 prac 

tically e\ery patient who dies will have rcctist 1 i 11 of 

therapy Hence, while I do not hesitate to usi n _ 1 in 


fact, prefer to use it when there is cyanosis or nuikid i\ p- 
oea, or when the oxygen rche\cs se\cre pain it i*- till to he 
proicd that it has much effect on the course or outtomi of the 
disease 

The patient usually remains m bed until the Mxth week 
^ few daTC before this time has elapsed he is jnrmiucd to 'it 
ttPi then to hang his feet o\er the side of the bed and finalK , 
he is out of bed for fifteen minutes in the morning rrogress 
•a then slow but steady and bv the eighth week the patient is 
"Rlking around By the twelfth week he ls probabK ready to 
'hmb stairs slowlv No «ct rules may be ])romuIgate<l The 
Patient’s symptoms and signs are watchetl \cry carefully and 
they are the guide posts to the procedure 1 or example, it 
there U a return of pain or pressure, choking in the neck, or 
'hortness of breath on c-xcrtion, or if cyanosi"' appears it K 
^ddent that the patient is being pushed too rapidly He may 
he returned to bed On the other hand, there are a great many 
I'aticnts yyho make better progress and, then-fore reriuirc less 
tfriie for all the steps outlined 

Baticnts return to work, usually, in from thne to tweUc 
''“’t'th.y Sub equcnl to the first e|>isodt of tlirnmlm lv the 
'^'"er period is more apt to be the fact y hereas following 
•hr second or third closure, the latter ‘bimi patients ate 
dcahled permanently rollowmg SS atlacl s of cotoinn oc 
rfu'ion the patients were abb to return to their u ual wo I 

routine, aper S 3 attacks, to slight or nodi rate yso k after 

Shacks, and m 6 insiaiiccs the patients ic ninnl com 
f ''rly dirableil Not one of tlu'c * pulen s 1 In Iwd 
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however They even travel In 6 cases the attacks have 
occurred within the last six months and it is, therefore, too 
early to decide as to their economic restitution There were 
8 deaths 

Anginal Syndrome — ^The subsequent treatment of pa 
bents who survive an attack of coronary thrombosis is ex 
tremely important, for unless great care is taken a recurrence 
IS probable To prevent this, the therapy called for is really 
the treatment for an anginal syndrome Here it must be said 
immediately that except for such drugs as mtroglycenn and 
tlie narcotics the drug treatment is of the least importance 
Evans and Hoyle^^ recently reported the results of a study of 
more than some 20 drugs in the treatment of patients with an- 
gina pectoris and we have fully corroborated their findings in a 
special anginal syndrome chnic at Mount Sinai Hospital, New 
York They used sodium nitnte, potassium iodide, luminal, 
chloral, diuretin, euphyllin, belladonna, digitahs, locamol, 
hermol, etc No drug, be it sedative, hypnotic, vasodilator, tis- 
sue extract, diuretic or digitahs, had any effect other than 
psychologic Of course, symptoms may be and should be 
alleviated but none of these drugs has a speafic effect Strange 
as It may seem, it is usually the first drug that has the greatest 
effect, for it is usually the control placebo We do think, how- 
ever, that when pain recurs the narcotics are of great benefit 
Furthermore, it is thought that these drugs, such as codeine, 
dilaudid, pantopon, morphine, etc are probably helpful be- 
cause they retard the pulse, lower the basal metabolism, and 
dimmish the work of the heart Their analgesic action helps, 
of course Heberden^^ pointed this out m 1786 In spite of 
the expressed doubt concerning the benefit of drug therapy; 
the writer is very optimistic as to the favorable outlook follow- 
ing the general treatment already outhned He simply thinks 
that the drug factor is the least important part of the treatment 
The patient must change his life routine to correspond to 
the hmits of his myocardial reserve He should remain in bed 
eight to ten hours at night even if he does not sleep the entire 
time He should try to rest m the afternoon In general he 
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must take things easily He should n drv i i% i\oid walking 
uphill or against a wind, and, in short i la ixertion or 
watement that bnngs on symptoms of pr i pain in the 
chest, choking sensation in the throat ’ f breath 

palpitation or irregularities of the heart 1 i ni,crtips, 

edema of feet or ankles, “indigestion ’ anu < i itigue 

The patient is to become introspccDtc to ih being 

an the alert for symptoms How much work i> per 

mit cannot be decided by mathematical formiil n In can 
'calk a half mile without symptoms during the w ill ' -iih 
‘cgucntly, then he may do this but if a walk of i ft w s irds 
produces the sjanptoms then this little wmlk n> ton nnu li for 
^tm He must avoid activities which have njicatnlK pro- 
duced angina 

I’atients arc often too embarrassed about retelling ihcir 
tnfirrauics One can climb subway stairs slowl> and appear 
to be reading a newspaper as he docs this, or if he be walking 
along the avenue he may look in c\cn shop wandow Thc^e 
are illustrations of how one maj fat or his weakness without 
uiakmg it apparent to others The patient is not to push 
epen sticking wandows, nor is he to carry heavy baggage, nor 
^urry to a train In fact, if packing his clotlics for a tnp is a 
'■ram he must not do tint Tratci lie it a long trip in an 
automobile or a long tnp on the tram ts enervating to mant a 
luticnt The inditadual should, m fact, atoid ant strain 
Standing sim Ls an cxamiilc The jiaticnt, particularly if 
elderly I should permit others to help him on watii hi-- oterco it, 
hut tthsi .1 lofp important is that he should not wear a 
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the coarse vegetables, but I have found that if they chew these 
foods well they do not have distention If they cannot chew 
these foods well, they must take strained or purged vegetables 
Occasionally, a soda bicarbonate or bismuth preparation or 
some carrmnative, such as spirits of ether or of ammonia, gives 
help for the distention or belching I usually advise the patient 
to have his dinner no later than 6 or 6 30 p m Similarly, it 
IS preferable for this routine to be observed in regard to fluids, 
particularly for patients who have attacks of nocturnal pain 
or dyspnea 

The patient should be thin Overweight^^ is an extra load 
on the heart, elevates the diaphragm and interferes with the 
heart, both mechanically and reflexly There is the burden 
of fat which IS not only of no benefit to the patient but which 
must be nourished by the blood vessels There may be fat 
around the heart and fat may infiltrate the heart muscle The 
vital capaaty is diminished, the exercise tolerance is reduced 
The patient is advised to weigh himself daily as this makes 
him watch his diet It is an extremely difficult thing for many 
patients to lose weight but it is an object well worth stnving for 
Paradoxical as it may appear, I am always pleased to have to 
treat a fat patient for no matter how ill the patient is, or how 
far advanced his condition, reduction of weight will bnng 
about improvement and even cure In this connection, a word 
of warning must be spoken against the use of thyroid extract 
It would appear that this drug would be useful for two par- 
ticular reasons First, because as has just been said, reduction 
of weight IS one of the most difficult therapeutic problems and 
requires assiduous attention to detail on the part of the phys- 
^ ician Second, because patients with coronary thrombosis are 
apt to have lowered basal metabolic rates, as has been pointed 
/ out by Libman^'’ and repeatedly corroborated by us Never- 
e ess, even small doses of thyroid extract such as Vs ot Vi 
gram ree times a day may aggravate the anginal syndrome 
and larger doses are actually to be feared 

itroglycenn, which is dangerous dunng an attack of 
coronary occlusion, is very 'essential for the continuous treat- 
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mcnt of a patient with angina pectori' NiirogKcenn, ’{oo 
grain or less is prescribed, never %on d nn hiiauve patients 
have occasionally gone into collapse on intiocKi 1 nn \. pre 
dpitntc drop in blood pressure, severe li< 1 >i'd nnrbed 

palpitation of the heart may result and a p > '■ ' ' n In made 
uncomfortable for forty-eight hours foil iw 1 > ' " 1 -ingle 
dose If the precaution is taken of giviin, 1 ’ ' these 

undesirable results will not occur Moreovii i a be 

lieves that l-ioo or Moo grain will cause rclui > '"Uis 

ev’cry time that Moo would The patient 1- idw ' rave 
tic tablets on hand at all times and to keep tluni w > ihej 
arc immediately and readily available 

Nitroglycerm should be used as a preventive nu 1 m too 
If a patient knows that climbing stairs or catink a mv d ut'i 
P'chim pain or pressure, he should prevent the -vmpionis bj 
taking a nitroglycerin tablet before doing these ihmg- 

Theu'e of tobacco Is discouraged A severdv ill patient is 
advised to cut out smoking cntlrcl) for at least three months 
Clinicallj, there is no doubt that tobacco is a |)oison to the 
patient with angina pcctons Again and again, I have made no 
change in the patient's routine of work, rest, or sleep cacept to 
cut out his tobacco Under this rigime he has improved hut 
on return to the use of tobacco has had recurrence of pain or 
other sjinptoms Wc arc finding similar results at the Mount 
Sinai Hospital clinic The writer feels that stati-tical studies 
of coronary thrombosis or anginal S}ndromc with reference to 
hon manv sufferers are smokers or nonsmnkers will be of no 
help and that more harm than good has been done bv such 
thiti WTiite and Sharber"’ have innuenccd manv phv -idins xs 
tcell as patients to fiersist in smoking arguing that it h the indi 
'adual case that must be considered Whether it is a matter 
oI alhrgj'’ or a matter of loxicilv there es no doubt that 
Iriiarro in large amounts is dangerous to trrlain palirn^ 
h-'-Cn two to five cigarcltis. n dav arc liarmtul to a intirnt who 
an idio-ivaicrasv to the weed Inaihntnllv, it appears to 
c’-ake no difference wlutlicr thi |>atirnt inlnh <r nm a 
P"'TOl IS keen on smoking, the proposal is ma.le to him that 
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e abstain from it for three months and if no relief from his 
complaint occurs dunng that interval then he will have proved 
that tobacco is not injurious to him The writer, » by using 
quantitative measurements, has found thatsmobng diminishes 
exerase tolerance and also diminishes the vital capacity of the 
lungs Incidentally, merely his presence in a room filled with 

tobacco smoke is usually as bad for the patient as smoking 
Itself ^ 


Beer and wine, usually, should be avoided — ^beer particu- 
larly, as it IS indigestible and causes distention of the stomach 
Wine may not have the same* effect on certain individuals 
On the other hand, hard hquor, such as Scotch, whisky, cognac, 
or brandy , has been beneficial to many a patient suffering from 
an angmal syndrome In the group where marked arterio- 
sclerosis IS present these alcoholic beverages have been espe- 
cially valuable The patient must be warned, however, that if 
he partakes of hquor he may gam weight and so be forced to 
curtail, further, his food intake 

The patient is advised to lead a philosophical and tranquil 
existence This often appears to him to be an irapossibdity 
but on mature consideration he usually finds means of shaping 
his life so that he does a minimum of work and experiences the 
least amount of annoyance Occasionally, a patient states that 
he must supervise his business, that his is a one-man job and 
at no one else can perform his duties, but, here again, by con 
SI ways and means, he will find methods of lightenmg 
m ur en If fiis job calls for hard labor he must give it up 
e IS a teacher and holds both day and evening jobs he must 
Site rnust learn to talk less because talking often 

mor^requ^t ^ fatigue attacks are apt to be 

tbi'; found that patients with hypertension," unless 

corona ^sappears completely m their first attack of 

attarlc fh have a stronger tendency to recurrent 

blood n ° Persons Hence, it is advisable to keep the 

obese ^0^"^ ^ If the patient is 

obese, loss of weight- will do this Plenty of sleep and rest 
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Will be of tremendous help but hjpcrtcnsion i- one condition in 
which the writer believes that a drug ma\ lu i\tr<nich useful 
lie has tried out many drugs for the cun oi h\]nrlension and 
Is of the opinion that none is as effiaent i pril hjdrate 
alone, or in combination with the bromide^ to ' 1 1 p the blood 
pressure down or to prevent sleeplessness an 1 n uhrhes in 
hipertensive mdivaduals It is realized that b\ |>< i n ion hkc 
the anginal syndrome, IS subject to nianv rcnii i pii mil nonce 
It IS hazardous to ascribe credit to a specific druj. Vto viars 
of cipcnencc, however, chloral hydrate is cringle hr I t p be 
exlremelj useful 

Patients wath an anginal syndrome do better n i warm 
dimate and mine arc advised to spend their wmtir in h'orida 
tir in some other warm place, if thej can possibh iiiuid it 
Extremely hot weather is to be avoided 

Although one may continue to describe in daail what is 
advisable for a patient and what is not the individual can 
aasilj learn this for himself For example, a scvcrilv ill pa 
htut, particularlj if he is overweight, wall bccomi exhausted 
arid perhaps develop pain bv bending over to lie liis 'hoclaccx 
Eitnilarlj, he wall learn that getting up from a low soft com 
fortahle cliair is an exertion and that jumping uji quicUj , or 
mining m jerks maj he harmful and hence Uiese things must 
^ avoided The question of sexual intercourse is alwavs 
•'"'URht up Since tlic time of Alackcnzic ' the medical pro- 
fsvion has felt that this is rather beneficial than othcnvL'.c and 
diR Writer nlwajs permits it unless svanpionvs arise diirinc the 
act. Although accidents occasionallj occur the writer feel 
that on the whole sexual intercourse, when it doC' not jirovc to 
*1* of too much exertion, has benefited the patient 

The patient often dnves a car or dc'irt> to do 'o and hen 
tannhls condition or, more parlicularlv, lib individual reaction 
to driving is taken into con-ideration Driving is indeed 
tiumiul to the piticnt to whom Ibb a nervou-' htxlic ina 
t^E'e ami unhappv business He must not jack up Ins car to 
'T'ice flats On the other hand if the patient has a *na11 car 
""1 Whirh hi dirises pleasiiri and drives n slowlv and rare 
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fully and always allows plenty of time to reach his destination, 
driving may be a diversion In fact, anything that relaxes the 
patient or gives him pleasure should be encouraged whether it 
be the "movies” or the theatre Strenuous acbvities, such as 
handball, teimis, fast swimnung, 36 holes of golf, should never 
be permitted, no matter how enjoyable at the time- 

If a patient is doing badly in respect to the frequency, 
duration and severity of attacks of pressure or pam, or if he is 
becormng more fatigued, he is put to bed for a “rest cure ” 
This IS as effective as it was when Weir MitchelP” advocated 
It In addition to being put to bed for one, two, three or four 
weeks, the patient is often put on a regime of a 750 to 850 
calone diet 

In a patient with a tendency to congestive failure, the aad- 
producing drugs, such as ammonium chloride and ammonium 
mtnte, are extremely valuable About 90 grams a day, in fre- 
quent small doses, are dispensed Drug firms now put them 
out in enteric coated capsules which cause a mimmum amount 
of gastric distress When signs of congestive failure are pres 
ent, such as dyspnea, orthopnea, particularly nocturnal or 
transient attacks, these drugs are helpful in themselves but 
combined with the mercury diuretics, such as saljnrgan (Ger 
man), neptal (French), and mercupurin (Amencan), the best 
results are obtained Mercupurm is as efficient as any drug 
of its kind on the market, if not more so, and has the additional 
advantage of bemg less expensive than the others The medi- 
cation may be given once or twice a week, either intramuscu 
larly or intravenously To prevent necrosis of tissue, one must 
be sure he is injectmg mto a vein If the mercury diuretic is 
given intramuscularly it should be given deeply and before 
the needle is withdrawm the barrel should be removed and 2 cc 
of air mjected This clears the needle out and prevents seepage 
mto the tissues when it is withdrawn 

Occasionally, a patient with angina pectoris has such severe 
pam that drastic measures for rehef are required This typ6 
of attack IS rarely seen now, undoubtedly because the condition 
is recognized and treated m much earlier stages than formerly 
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owever, in intractable cases para\erut>r il bliKk"" has been 
lund to produce good results Neverthi li 1 am coniinced 
at this method will never be a great 'Ui c< i n pt in the 


aids of a thoroughly experienced surgi 1 1 i in actuall> 
ifiUrate the postenor ganglions 
The advisability of thvroidcctomy, as a l> ' Blum 

irt, Levine, Berhn, and Cutler and Lppir 11 aa 

w question but certainly in the hopeless t\ p i on 

hom they perform this operation there i' n I'L 


ere again, I thmk that if the previously mentium d , i <1 ires 
re followed we will see fewer and fewer piticni m ' itus 
“pnosus or in congestive failure It is also to bi u nn rnln.red 
at on a low calorie diet patients may ha\e their b i d inctab 
iam lowered to — 20 to — 30 per cent and, henrc u is pos 
hie that a few months on this diet may obviate the neccssitv 
'r a total thvroidectomy 

Discusaion — The starvation and low calorie diet for cor 
•arj thrombosis has both clinical and saentific rccommenda 
Benedict, Lusk and DuBois® have shown that under 
'Kc conditions pulse rates may be slowed to 30 beats per 
'•'"he, blood pressure lowered and cardiac output diminished 
llhough the minimum demand is made an metabolic activity, 
•c cfiidcnc) of the heart is not diminished 1 urthcrmorc, 
lesc authors concluded that low caloric diets were beneficial 
• the patient with heart disease After all, the milk diet of 
hfell ‘ is such a rigime and this treatment has proved sue 
•''tul for jears 

food brings on heart pain is well known lleber 
patient observed that exertion after a meal was par 
likelv to bring on pain That an ovcrloadctl stomach 
■"ivfj s\-]T,p(Qj^, 15 ^ f'tniiliar to patient and dm 

alike In ion, Roemhcld investigated the relationship 
^'"ecn the gastro-intC'tmal tract and the heart and comid 
^ "aprcsi^iQ], gastrocardlac svndrome’ He lielieved tlial 
""ion of the st„micli, thvatnm of the left Ie,af of the 
and tosic products of digi'-tmn are pnvliftive of 
dial or surnal pm Much corroWatlve i xprinu mal 
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work'® has been done in this field Investigators have found 
that mechanical or nerve stimulation of the abdominal viscera 
causes changes in the rate of the heart and produces cardiac 
irregularities such as extrasystoles, auricular flutter and aunc- 
ular fibrillation Rosenkov^" found that blood from a fasting 
dog had no effect on the coronary arteries but blood from a dog 
who had eaten a meal caused constriction of these arteries 
Roemheld considered that distention of the stomach caused 
anginal syndrome, extrasystoles, tachycardia, faintness, helch 
mg, etc Wayne and GraybieP disagree with this view and 
conclude that it is the increased work of the heart produced by 
food that causes the anginal s)mdrome The exercise tolerance 
of a patient was found to be decreased by 25 per cent after a 
heavy meal I have also noted a decrease m tolerance follow 
ing food ® Grollman-® has, indeed, shown that the work of the 
heart is increased after a meal As the close association be- 
tween the heart and the gastro-intestmal tract have been estab- 
lished, both by experience and by experiment, too much atten- 
tion cannot be given to the care of the stomach and intestines 

It has been shown by many writers®® that previous starva 
tion, or the ingestion of small meals, frequently taken, rather 
than ordinary meals taken three times a day, diminishes the 
specific dymamic action of foods Thus, we have scientific 
corroboration of the fact Uiat patients feel better, have a 
greater exercise tolerance and are much less apt to develop 
an angmal syndrome after a small meal, even on exertion fol 
lowing a small meal 

Another reason for advocacy of the low calorie diet is the 
fact that foods which are ordinarily indigestible are easily 
assirmlated when taken m a low calorie diet For example, 
orange juice or other fruit juices, raw milk, cream, cocktails 
contaimng gm and fruit juices produce no symptoms in con- 
nection with the low calorie regime, whereas they frequently 
do so when taken with a full diet 

Jaffe, Dack and the writer^® have demonstrated that an 
800 calorie diet lowers the basal metabolism to — 20 and — 30 
per cent This is desirable because, as has been shown by 
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Grollman” and Blumgart,” the velociu m ihi blood flow and 
tic work of the heart is diminished wlnn ti ba--al metabolic 
rale IS decreased Incidentally, these art tin di nh rata of the 
Boston group of workers"’ who adv.LU r('idectom\ 
Thor object is actually to keep the hi il i ti nolic rate at 
betivccn — 20 and — 30 per cent, figures ih ii > 'u lined b} 
Use of the 800 calorie diet Similarly, re t i I . ill irs Uie 
work of the heart. Therefore, the combiii ili ii ' i m bed 
and 'mall intake of food spares the heart bi-st 

BIBLIOGRAPHY 

I tBjna Pettonj Time 25 41 IWS 
'laiafT A M Coronara Artcr> Thrombosis with Trialni ni I 1 1 nml 
Rfst in B«1 anti Lois CnIor> Diet Iroprosetl Pi „no i J nr \nier 
'ltd Assoc, 106 317 193S 

1 Ltsine S A Coronarj Thrombcsis Its \anous Lliniul t aturis MciU 
dne a 24S 1929 

* ConntT U A, nod Holt Ls-elin The Subsequent Course and Procnosb 
In CoroTuri Thromliosu An Anali'sb of 2S7 Cases Am r Heart Jour, 
0 lOS 1930 

s Honard T Coronan Occlusion Based on the Slud) ol irs Cats Med 
Tima and L I Med Jour 02 33. 1934 
‘ Itmld J B Tlirombosa of the Coronary Arteries, Jour 'met Med 
Atsoc, 72 38 1919 

t Ctoflman A The Cardiac Output of Man in Hrallb and Diuiase |ip 17' 
183 189 Charks C Thomas Baltimore Mtl 103 
EcHet, S, Johnston C C, and Schecter A B I Dctt ul Catduc Infaic 

Hon on the Tolcranre of Doss to Dtehah \n I rienmcntal Studs 
'rch Int Med 0 1 509 1934 

^llan II A The Use of DIulalls OIbct Than in the Ttralmrnl ol 
Carduc Ileeompensatlon Jour Amer Mrs) A sisc 100 M 19' t 
I'tin G k, and CDlicrt \ C Antinal Pain a a Kr-ull ol Iluitali, 
AdmlniCrallon Jour Atuer Mrs! A r< 08 90 I it 
Rtesnan D and Ham S 1 Disease ol the C ronaty 'tl tim nilh a 
Constlcralion of Data on Ihc Incrra tn. Mi ttalils if Heail D ease 
Attlrt Im..- M».l Cel ItKT I 


ini t 



Sgo ARTHUR M MASTER 

8 Master, A M , and Oppcnheimer, Enid T A Sunple Eierase Tolerance 

Test for Circulatory Effiaency with Standard Tables for Normal Inch 
viduals, Amer Jour Med Sa , 177 223, 1929 
Master, A M The Two-step Test of Myocardial Function, Amer Heart 
Jour , 10 49S, 193S 

9 Barach, A L , and Levy, R L Oxygen in Treatment of Acute Coronary 

Occlusion, Jour Amer Med Assoc, 103 1690, 1934 

10 Halsey, R H Coronary Thrombosis Some Pomts m the Diagnosis and 

Prognosis, New York State Jour Med , 34 237, 1934 
White, S M Nonpainful Features of Coronary Occlusion, Ann Int Med , 
8 690, 1934 
Leyine, S A “ 

Parkinson, J , and Bedford, D E ^ 

Riesman, D , and Harris, S E Disease of the Coronary Arteries with a 
Consideration of Data on the Increasing Mortality of Heart Disease, 
Amer Jour Med Sa , 187 1, 1934 

11 Evans, W , and Hoyle, C The Comparative Value of Drugs Used in the 

Continuous Treatment of Angina Pectoris, Quart Jour Med , 2 311, 
1933 

12 Edsall, D L, and Means, J H The Effect of Strychnme, Caffeme, 

Atropme and Camphor on the Respiration and Respiratoy Metabolism 
m Normal Human Subjects, Arch Int Med , 14 897, 1914 
David, N A Dilaudid tind Morphme Effects on Basal Metabolism and 
Other Body Functions, Jour Amer Med Assoc, 103 474, 1934 

13 Heberden, W Some Account of a Disorder of the Breast, Med Trans 

(College of Physiaans), London, 2 59, 1786 

14 Master, A M , and Oppicnheimer, Emd T A Study of Obesity Circu 

latory. Roentgen-ray and Electrocardiographic Investigations, Jour 
Amer Med Assoc , 92 1652, 1929 

15 Libman, E Affections of the Coronary Arteries, Proc Interstate Post- 

graduate Med Assembly, N A , p 406, 1932-1933 

16 White, P D , and Sharber, T Tobacco, Alcohol and Angma Pectons, 

Jour Amer Med Assoc^ 102 655, 1934 

17 Harkavy, J , Hebald, S , and Silbert, S Tobacco SensiUveness m Thrombo- 

Angiitis Obhterans, Proc Soc Exper Biol and Med , 30 104, 1932 
Sulzberger, M B Recent Immunologic Studies m Hypersensitivity to 
Tobacco, Jour Amer Med Assoc, 102 11, 1934 

18 Mackenzie, J Heart Disease and Pregnancy, Henry Frowde and Hodder 

and Stoughton, London, 1921, pp 120-121 

19 Mitchell, S W The Evolution of the Rest Treatment, Jour Nerv and 

Ment Dis, 31 368, 1904 

20 Levy , R L , and Moore, R L Paravertebral Injections of Alcohol for 

the Rehef of Cardiac Pam, Arch Int Med , 48 146, 1931 
White, J C Experimental and Cimical Studies in Surgical Treatment 
of Angma Pectons, Ann Int Med , 7 229, 1933 

21 Blumgart, H L, and Levme, S A, and Berlm, D D Congestive Heart 

Failure and Angma Pectoris, Arch Int Med , 61 866, 1933 
Levme, S A Cutler, E C , and Eppmger, E C Thyroidectomy m the 



CORONARY THROMBOSIS A^ID l\\ PECTORIS 89I 


Trtalmtnt of Advanced Congotive Heart I- 
Nck England Jour Med^ 200 667 19' 

3J. iluter, A Jaffc, H L, and Dack S I H 
OUained b> Low Calone Diets In Coronar\ \i 
Eipcr Biol and Med^ 32 779 1935 
itutcT, A. Jaffc, H L, and Dack. S Th ’ 

*■ Tttfcnt Mth Coronary Artcr> Throinbo<i«i 
Caloric Dirt Jour Mt Sinai Ho^tal 1 263 l 
y Benedict, F G MJes, \V R^ Roth and 
Vitality and Effidenej under Prolonged Rc^lnit 


I \ngma PectorU, 

I Metabolic Rates 
I Ptoc * 500. 

1 1 Rate in 

n an SOO 

Human 

insli 


tute of Washington No 230 1919 

G The Phyalologlcal Effect of Lndemutnti d I v 1 

523 1921 

tluBoh, E F Total Energy Exchange in Rebtion t t lit k 1 Mrtiione 
Boll New York Academy iled 9 6S0 1933 
1 Kiicll, p De la cure de lall, Arch gin de mW 188 1 l 

23 Roonhtld L Dcr gastro kardblc SymptomenUomplex nn I ndcrc 
fcogCTunntfrr Ilcrtneufosc Zdtschr f u dirt Ihrrap 10 


339 1912 

^^°^^cld L Treatment of Gostrocardbc Syndrome (Gastric Cajdiop- 
*Ity) Amcr Jour Med Sd 102 13 1931 

S E A Studj of NTscerocardiac Ueffaes- 1 The ETperimenlal 
Production of Cardiac IrrcguJanllc* by Mscrtal ^timubtion Arncr 
non Jour^ 8 496 1933 

niftrfchjcn Josephine and Ivy A C Effect of SlunubUon of \bmal 
on Coronary Flow In Dogs Arch InU Med^ 51 932 1933 
Critimden P J^ and I\*> A C Stud> of Mscerocardbc Rcf!at-» The 
^jperlmental Production of Cardbc Imgubritka In Icteric Dnps with 
an Anal>*»i4 of the R61c Pbyed by Kauva and \omjting Amcr Heart 
Jotir 8 J07, 1933 

^ 1 P The Conditions and the Mecham m Drtennlnmg the 

^«omotor Propertlo of DIood Ma«*w 1927 Quoted Irf Pal lb B 
P The “Cbemlcar Phase of Ca.lrk ^tUon and Its PrgubUnn 

. u ^ ^ 

^*ync E J„ and Graybld A« Objcn-atlons on the riTert of Fxxl 

^'wtric D3<4entIon External Tcroperaturc and Repeated rtercre on 
Andna of rjTon ndlh a Note on Andna W Ihbra Om S<1 1 




Utdiad CUnkj oj North America 
tiovember 3935 New } ork dumber 


CLINIC or DR \NDREW A MARCHETTI 

DEfARTlCENT OF OdSTETTUCS AND G\NECOI.OC\, NeAV YoRK 
Hospital and Cornell University Medical College 


the management of heart disease in pregnancy 

In the earlier treatises on midnifcrt many of the authors 
write about “the dropsj” complicating pregnanct and one 
finds them also referring to ‘ fatal svmcopc occurring in preg 
nancy after labor” t\hich they were at a loss to explain It 
senms most probable that the underlying cause for a consider- 
able number of these complications and fatal outcomes tvas 
cardiac disease 

Later when some recognition tvas git on to the comphea 
lion of heart disease in prcgnanct and the subject began to 
hold a place fn the indices of textbooks, it was cither dismissed 
as a terj serious incident bj those who apprehended tlie heart 
disease or no emphasis was put upon it b\ others, because 
the} tlioughtthat ‘‘the majoritt of women with valtailar cardiac 
disease passed through pregnanej without ■■cnous harm though 
thej usually suffer cstreme di'conifort.” 

After 182S the physiologt and the pathology of the heart 
during prcgnanct began to rcccltc attention and it- im]>ortancc 
'wis soon becoming rralircrl as nottworiht contnbutions on 
die subject appeared Soon nflcntard it guned ctanus con 
■'Idcratlon and became duK appreciated as one mat conclude 
horn the following commint Thai nllhough the large major 
1 1 of ca.<rs mat go on to a (atorabh termination, tel thne 
^ e some tvhicli arc attended with great dinger ind whidi 
tan lie carried through safelt oiilt b\ the grcitc-t ‘kill ard 
ddigenr watchfulness 
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As the treatment and management of cardiac disease in 
pregnancy were becommg better understood and organized, we 
find that emphasis on adequate rest, the free use of digitalis, 
ether anesthesia and the shortening of the second stage of 
labor by the timely use of forceps when apphcable, were uni- 
versally adopted and recommended measures Today these 
are still fundamental in the care of pregnant and parturient 
women suffering from cardiac diseases The gravity of the 
disease associated with pregnancy was so decided by some 
that marriage was discouraged and advised against m many 
instances where a young woman affected with cardiac disease 
and contemplating marriage sought the advice of her physician 

When further investigations and statistical studies were 
carried out and the gravity of the disease graded according 
to the valvular lesion, especially m studies on rheumatic heart 
disease, mitral stenosis was the one which seemed to have the 
worst prognosis Indeed, some considered this comphcation 
so serious that they advocated immediate interruption of the 
pregnancy as soon as the diagnosis of mitral stenosis was made 
We know now that such a viewpoint is extreme, even though 
it IS still generally held that mitral stenosis is the most serious 
of the anatomical lesions 

WTiether the gravity of heart disease comphcating preg- 
nancy has been exaggerated by some or underestimated by 
others, it is unquestionably to be considered dangerous The 
maternal mortahty is reported to be in general between 5 and 
8 per cent This means that of approximately 18,000 women 
dymg yearly m the United States from complications arismg 
in ’the puerperal state, about 1000 succumb from cardiac 
disease The incidence of the disease in pregnancy varies m 
different locahties and clmics, and ranges from 0 IS to 4 15 
per cent Such a variation may be based on the fact that 85 
to 90 per cent of all cardiac lesions are caused by rheumatic 
fever and that the incidence of rheumatic fever changes con- 
siderably in its geographical distribution 

In the management of heart disease m pregnancy today, 
there are several important contributions which have given us 

N-. 
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mv’alimble aid and have enabled ns to oiu r the patient better 
care, treatment and, thereby, a much more 1 1 orable prognosis 
■\raong these may be considered the conifur iiiscly recent ad 
vances made in our general knowledge of t' i physiology of 
the heart m pregnancy It has been shown hat the heart 
derimlely undergoes vital physiological chaiui during preg 
nancy , and that more stress is put upon its re i r i i''ix«ally 
dunng the latter half of the antepartum period and ii the time 
of parturition Another considerable contribution h Incn the 
grouping of patients suffering from cardiac disease iccording to 
a classification based upon the functional capacity ol the heart 
rather than the valvular lesion or condition affecting it This 
classification was worked out by the Critena Committee of the 
Heart Committee of the New York Tuberculosw and Health 
Assoaation and has been approted by the Vmeriean Heart 
Association Because It is desired to refer to it later, the clas 
Hfication is copied and is as follows 

CAui J PaUenU wIUi organic heart dleeaac able lo tarT> on p!i>‘*feal 
irtmiy ichhoirt ifljeomtort Ordinary ph)-rlal acUdt> do« not caum undue 
hlt-ue palpllallon dymnei or che*l pain PaUenla in iWl claw do not (hon 
Pblalral linna ot cardbc inrufTicicnci and rarcl> itcna of active heart infection 

CInji PaUenli with otpanlc heart dbeave unable to carry on ordmary 
rtij viral acUvIly without dbeotulort 

(a) Activit) tUphll} limited Ordraaiy phiaical actlvitl caum utflue 
tilirtre pafplvaUon dyapnea or chot pain Patlmla in Ihh cU-v tartly bow 
rlnilral ilou ol cardiac inrutudeno or linta ol activ^e brart Inlrction 

(b) Artiviiy trolly llrallrd Iro than ordinary pby<'cal artivi y can rv 
tiorne palpllallon. Uy«pnca or chest pain Palwnu in thh cla v u'l-inv ahovr 
ow ft mote phyalcal tlipty ol cardiac in utrdrtK-v or the anclnal wn'lrome o- 
c'm cl ittjvT heart infeellon 

ffCtir J Pallenti with ooranic heart di*casf and with ry'ror''frrv or ala-v 
r' cardiac InmKdtno «l rrrt unable to carry on any phnisa] artlvnly » r b 
"d rliveomlftt There ia lali-ue pairUnllfv dyapnra ot thevt paia at rr-r 
•'lUfetiln Uiii eU a ihow martrd pbvalcal ll-n' ft tardiac in rf rV-rv ct tlf 
'•..Irtal cynibotrvf or alcnv of ocUve brarl Inlfetl* o 

Yc hite fount] tire nlyotc clr ifrcition of vilur and hive 
^ icrnrdmglv rn oiir clinic It doew not meun 
•bivcvrr lint every pitient tint ic iilmittml lo the mte 
ritil clinic suffering with cirdnc riictr ein Ire yrvjjvrtl 
S'bt then treitiil citcLOnnllv On the contrin , evrn Ihm -h 
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this classification helps us to approach the treatment of such 
a patient more rationally, we are aware that at times the 
groups may overlap together with other factors and that each 
patient, as m all other instances, should be treated individually 
Perhaps one of the most important contributions that has 
favored the type of patient that is being discussed has been the 
development of prenatal care Among women suffering from 
complications in pregnancy, those affected with the toxemias 
and cardiac disease are among those who have derived the 
greatest benefits from prenatal care Lamb recently reports m 
a study of heart disease m pregnancy carried out in the cardiac 
chnic of the Brooklyn Hospital that the maternal mortality m 
patients who had prenatal care was 2 2 per cent, whereas m 
those who had no care it was 20 per cent, approximately ten 
times as great This is a striking example to those who feel 
that too much emphasis is being placed on prenatal care 
At this point it is desired to outlme briefly the practice 
that IS followed in this chmc in the treatment and management 
of cardiac patients who are pregnant Early registration of all 
patients is emphasized and encouraged Any patient givmg 
a past history of rheumatic heart disease or of any cardiac 
disease or is found to have some current signs or symptoms of 
heart disease on the mitial examination is referred to the car- 
diac chmc A cardiac chmc should be mcluded in the organiza- 
tion of every maternity hospital The organization of our own 
cardiac chmc is made possible by the close cooperation with 
the medical department The resident physiaan and obstetn- 
cian see these patients regularly and at frequent intervals As 
soon as the patient has been seen m the cardiac chmc, an 
attempt is made to group her in one of the classes mentioned 
above and then treat her accordingly If the condition war- 
rants It, she IS admitted at once to the hospital for more 
thorough study and observation While she is hospitahzed, the 
consultmg cardiologist is called in to see the patient and her 
status IS thereby better evaluated 

Fortunately, as it has been shown from the figures and 
analyses obtained in this chmc, most of these patients are m- 
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eluded in Dass 1 (about 70 per cent'' M vi I 3 per cent fall 
Into Class 2 (a), 9 per cent into Class ^ mti f> per cent m 
Class 3 

The patients m Class 1 and Class 2 1 ; ' '>n idcrcd the 

HiHd cases and for the most part do well thr _ 'ut pregnancy 
and parturition They require careful antf 1 (l>-cr\ation 
and follow up They arc usually admitted to ihi 1 ,'ital two 
Or more weeks before term This enables then i more 
rest and puts them in better condition for dclnuv Thc> 
are allowed to go into labor and their labor usually u rminatcs 
spontaneously or is shortened dunng the second stage by the 
application of forceps Unless the patient shows comparatively 
rapid and easy progress during the second stage, no time is lost 
In terminating the delivery by the timely use of forceps It 
IS our practice to chart the pulse and respirations cverv ten 
^nutes of all cardiac patients in labor These two factors arc 
certainly among the most useful indicators of the patients 
condition and the hearths behavior Ether amlgcsia and anc*! 
dicsia arc always employed for the delivery of thc<e jinticnLs 
Should the pubc rate ‘^how anv acceleration during labor and 
*^pccnlly during dchvcrv , and oftentimes it doc^ to come Ics'^er 
<^r greater extent, it is found to drop to within normal limits 
earU m the puerpenum As a rule, Uic pucr]H.rium Is un 
*^vemful Tlicy arc kept m the ho^ilal a little longer tlian Uie 

^^erage patient during ihcir conv'alcMTtncc and when thtv arc 

ducharged, these patients arc alwav**^ rcfrrrctl back to the 
cardiac dime for careful follow up 

The patitnts in Cb'^s 2 (/>) and Clas^ 3 form the group 
titai u more icriou': Tht^c patients arc admitted two or more 
months before term Punng this lime digitalis tlirnpv is 
earned out and all attempts arc made to get the pafiml in the 
optimum condition In *:ome the rc'ponsc to iminiMit t 
favainblc Marl cd improveinenii'' noted in cardne funr 
and rc^cr\i If it is rra*^onablv certain that the impro^T' 
is <udi tint the heart wall Ih* able to <tand tlie 
* fain of the km motuh< and 'wks of ptr;mJno ard 
PiMitrhion then <he is nllowrti to go into f dnit and as As 
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she reaches the second stage, delivery is effected by the apph 
cation of forceps There is a good percentage of patients in 
this group that are carried to such a happy termination In 
those cases where very httle or no improvement is observed 
in the cardiac reserve or where the history of decompensation 
IS considered more serious, the pregnancy is termmated by 
cesarean section Here again it is obvious that every patient 
should be considered individually A number of these patients 
are carried practically to term before the operation is per- 
formed In others, in order to avoid the added stress and 
strain of the last few months of pregnancy, it is advisable to 
wait only until the fetus has reached the penod of viabihty 
If it IS felt that the patient cannot be carried any further with- 
out runmng the risk of a total break in compensation or of 
another break, if she has a history of a previous one, or was 
admitted seriously decompensated, then a cesarean section is 
performed as soon as it is thought that her condition will with- 
stand the operation Tubal sterihzation is effected when it is 
beheved that a future pregnancy will endanger the patients 
hfe by the further damagmg of the already senous cardiac 
condition or by makmg her more susceptible to further breaks 
m compensation The operation is always performed under 
open drop ether anesthesia or in some few instances under 
local anesthesia It is advisable, whenever possible, to have 
the resident physiaan or an internist present during the opera- 
tion These patients receive speaal care and observation dur- 
ing the puerpenum They are kept m bed much longer 
and their stay m the hospital is protracted so that they may 
be discharged in as satisfactory a condition as possible They 
are also referred to the cardiac clmic for their postpartum 
follow-up 

Summary — ^Heart disease in pregnancy should always 
be considered a dangerous comphcation In order to effect 
the optimum treatment and management, prenatal care is 
most essential Every matermty hospital should have a car- 
diac chmc where the mtemist and the obstetrician have an 
opportunity to work m the closest cooperation, and where 
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ttc examination and observabon of thi i iiiint is better ac 
complishcd Grouping patients accordn ^ < tlie classifica- 
tion based upon the funcbonal capacitc il heart is a 
valuable aid with which to approach the tri a ni the pa 
bent The greater percentage of pregnant n '•uuenng 
vulh heart disease arc included into Class 1 ii i ( 1 1 ’ (a) 

These are considered the mild cases and do \ I u i ' hrough 
out pregnancy and parluribon The patients m i ’ (b) 
uod Class 3 are the more serious group and alilu lu -ood 
number of them arc earned to term sabsfactorilv vmii ur anv 
major operaUve interference, a certain pcrcintai,c of them 
inslifj terminabon by cesarean section Tubal sitrilization 
IS adidsablc when it Is believed that the mother s liie will be 
senouslv endangered b> a future pregnancy 
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the management of crises in pulmonary 

TDBERCULOSIS 

There are few so-called “crises” or acute ujisei'. m pul 
''WHry tuberculosis The common ones ire htmopU ■■ls, spon 
i^fous pneumothorxT, and the rapid de\elopmcnl of pleural 
effusion Considerably less common are air embolism during 
ffie administration of artificial pneumothorax perforation of a 
'ung following pneumolysis or initial adminestrition of pneu 
uioihorax and acute massive atelectasis 

Hemoptysis —Let us first consider the patient who pre 
'rats himself to you dunng a moderatclj copious hcmopts'is 
^ Itrentj four year-old male witli a prc\ lous histore of cough 
eipecloration, in whom the piilmomrj roentgenogram re 
'talcd unilateral, modcratele ideinccd decease with ci\it\ 
•unmtion, disclosed on phe-slcal examination mimctous r lira 
“'■ra the upper third of the chest, comparable to the extent of 
ffie disease as indicated by x rax examimtinn I he sputum 
raatamed tubercle bacilli, Gaffkx IV VTiiIe on bed r.--t 
™nng the first two weeks following the diagnosis the iKititiit 
’“ddenlj began to expectorate moeicrate qinntitics of bright 
blood With the coughing nnd raising of tin hl(«Rl, he 
muscateil and xomiled small iiuantilies of fiiud with 
coughing spell 

The piucnt was first seen one-half hour after the on et of 
’ c henioptj-si, Tlir recent knonleiki that he had tiilxt 
conibineil wath the trrrifxmg exjH-tienrr of blee<br. 
'"ra the lung prodiical rxtrm e apprehen I'm It a thi 
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phase of hemoptysis, that is, the individual reaction to its oc 
currence, which is probably the most important to treat 
At this point Osier’s suggestion in “Aequaninutas” cannot 
be too closely followed A spirit of calm and assurance forc- 
ing the implication that you are not alarmed over the pa- 
tient’s condition and that the hemorrhage is not as serious 
as It may appear, is important for both patient and family 
Sitting on the edge of the bed, holding the patient’s hand 
and suggesting that if he feels the irritation of the blood 
in his trachea not to cough violently but to “take it easy,” and 
gradually expectorate the material, is the first measure Above 
all else, do not make a short and abrupt visit, quickly pre 
scribmg medication and then leaving both the patient and 
family greatly upset Quietly explain to the patient that one 
rarely loses large enough quantities of blood to become ex- 
sanguinated The patient’s fear that the bleeding will not 
stop must be allayed Explanation that the bleedmg prob 
ably comes from a small vein and will gradually dimmish 
in quantity and stop at the most after a few days is very 
helpful 

Hemoptysis, even copious, is not by itself a necessanly 
serious event Let both the patient and family know that 
most hemoptyses are uncomplicated by extension of the dis- 
ease This is a particularly important point to tell those pa- 
tients who have had tuberculosis for some time and who fear 
that the hemoptysis means that the disease is spreading 

It has been practically a uniform procedure to advise 
strict bed rest By “strict” I mean not allowing the patient 
to turn from side to side or to sit up or to leave his thmgs 
on the bedside table On the one hand, saymg that the 
hemoptysis is not serious and on the other advising stem pre- 
^utions usually stakes the patient as contradictory There- 
fore he disbeheves your first statement The patient’s fear 
IS usually best allayed by allovsnng him to move in bed and 
to reach for things moderately if he desires This should be 
^one not only to allay fear but for another miportant reason 
rhe major significance of hemoptysis is that in the presence 
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new disease 
the cough 
In quietlj 
> luasures 
.robablj 
bcUcr 

well 
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of a positive sputum, the blood will t iri' n nrde bacilli to 
other portions of the lung, there prcK.c 
Therefore, measures which will marl till 1 1 0 
reflex should not be employed, having tn 
•othat his breathing is suppressed or app 
as lead shot bags tend to diminish the 
prevent expectorabon of blood, which i- i" 
emptied from the lungs than retamed 

The application of an ice bag to thi i' 
ednsed procedure It probably does not t 
the hemoptysis, but it docs give the patient a ■■inM of ^Lturitj 
lie feels definitely that it helps him 

The use of morphine except m any but rare m'taiu i when 
the patient is extraordinarily exated and Oil luiiiupU i'- 's 
'uy copious is contraindicated, for morphine marhedl> sup 
piesses the cough reflex and favors the retention of blood with 
tubercle bacilli and mcrcascs the chance of spread of the dis 
W 5 C If the cough is frequent and severe, 'mall do'C= of 
codeine to M gram every three or four hours) v ill simicc 
lo dimmish it Just as wiUi morphine, strong hypnoti^ 
should not be given, particularly at night, to insure sleep t 
“ better that the patient have a somewhat rc^tli^s night and 
«pectorate blood than that he sleep and retain clots 

As with hemorrhage in any other portion of the bodv, there 
■snospcafic treatment. Throughout manv vears prarticallv 
=>l hemostnUcs have been tned, cvadcntly wath little succryv 
‘Respite the enthusiastic claims of 'omc Calcium in t le orm 
i^ciatc or gluconate apparcnllj ha 3 littlt cTTcct nnt 
parcntl) gi\cn cbjeflv because ol cu'^tom 

■nic headache and naiwca that not uncomninnlv compheat. 
‘‘«roia>.s,s mav be relieved bv any of the 'implc drug tor 
ibU purpose , 

blunng the period of bleeding a 'ofl diet houM u « 
limited fluid mtabc and onlv niodrrat. amount of fnnt 
No hot food should be alio vtal nml tb. fr.abres 
* oulil be in small amount' 

Constipation (or a day or two 'Itouhl cm e no cs r< 
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unless there is distention and the patient becomes quite un- 
comfortable In this event, mild laxatives or small enemas 
may be given Diet and laxatives should be arranged to avoid 
either extreme constipation or marked diarrhea with their 
obvious discomforts 

There is considerable controversy over the admimstration 
of artificial pneumothorax to control bleedmg The obvious 
contraindication is the presence of bilateral disease with the 
inabihty to detemune from which side the bleeding comes 
As a rule, the patient can tell m which side the blood arises 
by a rattling of blood in the bronchi of the involved side 
Often this is verified by the stethoscope revealing bubblmg 
rales and rhonchi over the area of the disease 

However, we are often unable either by physical exam- 
ination or by i-ray to determine at so early a stage whether 
the bleedmg is from one side, or the other, it is hazardous to 
induce pneumothorax Occasionally, m patients with um- 
lateral cavity, when bleeding persists for some days without 
evidence of extension pneumothorax may be employed to stop 
It If adhesions do not prevent, a satisfactory collapse ces- 
sation of the hemorrhage will probably result 

Various other forms of treatment have been suggested for 
the bleeding aside from pneumothorax Measures of rest such 
as phrenic nerve operations and lead-shot bags are occasion- 
ally resorted to Drugs used include calcium mtravenous m- 
jections (10 cc of 10 per cent solution of calaum gluconate), 
mtravenous hypertomc saline solution (10 cc of 10 per cent 
salme solution), gelatm mtramuscularly, large doses of cam- 
phorated oil (IS grams), inhalations of amyl nitrite pearls, 
adrenalin (0 5 cc %oo), emetics (% gram every three hours 
short of the pomt of vomiting), coagulants such as thrombo- 
plastm, snake venom, blood serum, and even 250 cc blood 
transfusions On occasion these drugs may be tried but a 
fatal hemoptysis is rare and it is probable that the cessation 
of bleedmg often ascribed to the drug has been a sponta- 
neous event 

Spontaneous Pneumothorax — ^In pulmonary tubercu- 
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of a needle, pressures have become more positive while the 
patient remains m the same position, evidence exists that a 
fistula IS present Occasionally, air must be withdrawn at fre- 
quent intervals imtil symptoms do not recur This, however, 
is unnecessary when there is no other evidence of pulmonary 
pathology than that of spontaneous pneumothorax 

At times it may be necessary to leave a retention needle m 
the chest so that continuous evacuation of air takes place 
There is httle danger of the occurrence of a chest wall smus 
with this procedure when there is no evidence of pulmonary 
disease Attached to the needle should be a pneumothorax 
machine on which readmgs may be taken at frequent intervals 
and one end of the tube should be placed beneath water to 
prevent suction of air into the chest through the needle 

Tlie acute pain usually quickly subsides If it does not, 
it should be treated as one routmely treats pleuritic pam, 
namely, by the application of a tight bandage of adhesive tape, 
after having the patient flex his chest to the affected side and 
forcibly expire If this does not suffice to reheve the pain, 
small doses of analgesics should be employed 

A much more serious comphcation and one which may 
demand not only immediate attention but also prolonged treat- 
ment IS the occurrence of spontaneous pneumothorax m a pa- 
tient known to have a considerable amount of pulmonary 
tuberculosis This is one of the gravest complications in 
pulmonary tuberculosis, for with rupture of the lung tubercle 
baalh are usually distnbuted into iie pleural cavity, to pro- 
duce a purulent effusion There is often also a permanent 
bronchopleural fistula and there is always the danger of chest 
wall abscess and smus formation when perforrmng thoracen- 
tesis m such a chest 

These patients complain of sudden pam m the chest fol- 
lowed by dyspnea They quickly become ill with fever prob- 
ably due to the rapid onset of pleurisy The immediate 
treatment is that outhned for idiopathic pneumothorax The 
patient should be’ placed on the affected side, air should be 
withdrawn m necessary quantities and pam should be reheved 
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M described abo\e !Many of these ujtii nt nf-rd more fre- 
quent withdrawals of air, as the pleura' h tul 1 is in a consider- 

sbh diseased area of the lung which d 1 imt b ' a rcadilv 

Usually, howeaer, after three or four dll 1 1 'nine close 

In such cases, it is important not to w i ' w 1 1 nch air 

und aeate considerable negative pressuR 't l» t draw 
ril only sufDaent quantities to rehevc t . 1 1 It is 

better to have atmospheric readings in 1 1 i it> 

5 nd the lung fairly well collapsed to enln the 

b.'tnla. 

It IS better to resort to frequent tappmu r f 1 1 1. f - 
rttnoaal of air than to lease a needle in “-iii 1 i i 1 1 a 

'I'suiagc In some patients the dyspnea mil u t 11 c 

lupid accumulabon of a large effusion and in -uJi mstinee 
lltud as well as air should be withdrawn The lie t criti ri n 
for the need of wathdrawing fluid or air is the rate of rc pira 
b®u and pulse Although the mediastinum is found to be 
wasiderablv displaced this by itself docs not indicate need of 
tl'uracentesis, for the patient may be quite comfortable in the 
I'ttt of marked mediastinal dislocation In tbcic patients it 
Important to suppress coughing whicli tends to maintain 
pleural fistula and also to increase the air in the pleural ca\it\ 

I ibis B DQt accomplished by codeine, small doses of moqihine 
sbould be employed (% to % gram) Tbe subsequent ban 

"ft of these patients does not fall in the realm of this dis 
cu'Mon, 

fn rc\acw, the cardinal features of treatment of spontanc 
pneumothorae arc Place the patient on the affected side 
^'■analgesic drugs and strapping to reheat pain and with 
mw air or fluid from chest in 'ufliacnt quantities to rclicae 

pnia. 

Eapid Development of Pleural Effusion —Pleural effii 
* " of tuberculous origin often occurs in patient with no 
mas caidcncc of pulmonara tuberculosi'- Th' "t are twe 
"cipil manifestations tint ma\ require immnbatt "‘■'"'I 
frequent s^mplom u. ■•cacrc respirators pun wb rh 
xTia\ 1,0 agoniring This pain which 1 due to ll * 
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tension of the inflamed panetal pleura which is stretched 
during respiration, can be remarkably reheved in sunple 
fashion Any procedure which splints the affected side of the 
chest wUl relieve the pain It will be noted that patients 
lymg on a soft bed generally he on the unaffected side, whereas 
those on a firm mattress he on the affected side smce the firm 
bed restricts the costal excursion Having the patient he with 
the affected side of the chest flexed over a moderately firm 
piUow will often strikingly relieve the pam This, however, 
may be an uncomfortable position to maintain and if the pain 
IS qmte severe and persistent the method of choice is the 
apphcation of an adhesive tape bandage The patient should 
sit up, flex the affected side of the chest, and the chest be 
strapped as the patient holds his breath at the end of forced 
expiration Since the pam is also aggravated by cough and 
inasmuch as a severe unproductive cough is common with 
pleural effusion, codeine and also morphine should be used to 
suppress the cough 

A less common symptom demanding treatment is dyspnea, 
which may occasionally be extreme when there is rapid accu- 
mulation of a large volume of fluid Here the treatment is 
exactly the same as for spontaneous pneumothorax, that is, 
the removal of sufficient quantities of fluid to reheve the 
dyspnea 

One Word of CauHon — ^Do not tap the chest more often 
than absolutely necessary In the presence of an inflammatory 
pleural exudate there is great chance of the fluid becoming 
purulent if tapped too often 

Air Embolism During the Admimstration of Artificial 
Pneumothorax. — Considering the tremendous number of 
pneumothoraces given, air embohsm is fortunately a rare com- 
phcation It is well, first, to mention that although there is 
very httle one can do for a patient with air embohsm, there 
j' are nevertheless certain precautions which should always be 
observed to prevent its occurrence 

1 During the administration of pneumothorax, there al- 
ways should be maintained a closed system 
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2 Air should never be introduced llirouRli u needle in the 
dust, unless unmistakable manometric fluctuatiuns an. ob 
bnKd Indicating that the tip of the needle is in the pUiiral 
canty 

3 FoUowmg the obtaining of manomttne n idini;.-- ind 
iteiDg the process of manipulation to allun air In tl 1 1 1 ito 
lie chest, great care should be exercised lint *li< in " o' 
lie needle is not altered 

WTienever air and sanguineous fluid ar ' ' 

lie sjTinge, the needle point should be withdr i 1 
dble that the tearing of a small vessel in thi u 
!ir mthin the lung to leak into this vessel 

The great danger of air embolism is the lodi, 1 

i> the brain or sudden death from the entrance o <j'i ' 
ol air into the pulmonary arcuiU 

’liere is httle one can do for cases of large ri il in m ' i 
piUent goes into almost instantaneous shock and o 1 " 
^•V'Wng can be done The usual measures fo < ii'-ii 
shock may be employed There is a ditfercuLL ot opmi 11 
ss lo whether the head should be elevated or dependenL Hi a 
* ti the condition ot the patient in these acuti condition- 1 
antallj such that he cannot sit up Cases in wlucli inn-ient 
phenomena supervene and which arc probably due lo 
'•’'dl emboli arc somewhat more common There may be 
*'^ient paralysis, pains or visual disturbances, or more oflin 
weak fcelmg with palpitation which accounts for the 
"’acept ot pleural shock. These patients arc bcr-t treated 
^aiervaiiyciy jc^jatj^cs after thev have been stimiilateil 
1 ^omalics Otherwise, rest is the only treatment 
Ptrforatlon of the Lung Following Pneumolysis — 
fs treated in the same fashion as when this perforation 
spontaneously 
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GONORRHEA IN WOMEN A CONSIDERATION OF ITS 

treatment 

In this day of scicnUfic progress, many surpn-im, fallaara 

•tin persist regarding gonorrhea m women One of thise is t e 

oft repeated comment that once a noman in inlicted a ways 
mfected Another is the fiNcd idea, persistent oser centunes, 
tliai c\er> woman has a normal Aaginal discharge 
■tu no more normal for a woman to have a vagina ^ rge 
than It is tor the male to exhibit a now from ins urcUira 
Man> oi our paUents suOcnng from gonorrheal disease are 
*cen onij when the malady Is far adwnced 
tjuenll} women act as disseminators of the disease ong e r 
awakening to the fact that something is ndiciilv luong A 
tvp'cil example is Airs B Her hiusband. a mcrdnnt, 
home after a nine months’ business tnp m 1 uropc 

afterward he de\ eloped a mild gonorrhea An cxnmma i 

hit wife revealed chrome gonococcal infection w n 
claimed — ltvil>, I believe — must have been aojUir om 
'-onihv previously “1 thought it was part of 
•charge " she explained, little rcahimg tint t ere a 
additton of another intruder to bacterial hrxls a tem "j ^ 
asd sironglv entrenched in her genitalia ' <'e 
natural de'charge ’ in women i' a wotlhv romp-a ■ i 
“no worse than a Ind cold impression of gonorr w 
Wale 
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and when medical teachers will discuss the disease under its 
proper nomenclature, gonorrheal mfection, and not merely as 
endocervicitis 

The erroneous concept that gonorrhea is only an endo- 
cerviatis is widespread and has done much harm A gonor- 
rheal infection may involve all of the external gemto-unnary 
apparatus of the female, t e , the urethra, the gemtal canal, 
Its appendages, and the rectum In acute gonorrhea of the 



Fig 103 — DiagrammaUc representation of a honeymoon gonorrhea The 
gonococa infect the urethra alone Hymen was not ruptured 


female, the urethra is involved in at least 85 per cent of cases 
So convinced am I that the urethra is probably mvolved that 
I always have it treated, even though it may give no definite 
evidence of bemg diseased Moreover, the urethra and its 
glands are frequently the source of disease transmission after 
all uterine mvolvement has apparently cleared up Yet, m 
90 per cent of cases seen by us secondarily, there is no history 
of urethral examination, and this is true not only of patients 
coimng for treatment from junior assistants but from those of 
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to a thumb when that part is reached Support the hand by 
pressing the finger that was used for stripping the upper 
urethra against the back of the symphysis and advance the 
thumb from this point downward until discharge is seen at 
the meatus At the same time, the forearm is supported by 
restmg the elbow upon one’s knee or thigh If the finger alone 
IS used, it will usually slip so that the findmgs, or their absence, 
are deceptive 

TREATMENT 
The Parods Cervix 

Gonorrhea of the cervix has gone through vanous forms 
of therapy Chemical, surgical, cautery, diathermy, and now, 
once agam, cautery 

Chemical Treatment — ^Without doubt, chemical treat- 
ment has cured many, but such drugs as mercurochrome, 
gentian violet, and other sundry dyes have a pernicious habit 
of advertismg a woman’s misfortune, against which every self- 
respecting physiaan wishes to safeguard to the best of his 
abihty 

Diathermy — ^In diathermy, we have a modality of great 
value By it, we may apply high heat of known degree which 
wdl destroy the gonococcus in human tissues without injury 
to the body structures It is a bloodless procedure, produc- 
tive of no shock The adverse criticism whicli this modahty 
m gynecology has received recently has proved m nearly every 
instance to have been aroused by the fact that equipment 
utterly madequate for the purpose was used My own expe- 
rience with diathermy in gonorrhea of women has been ex- 
tensive and highly satisfactory, indeed But it is of the utmost 
importance that the diathermy operator have a heavy duty 
mstrument, not one of the many small machines with which 
the market is glutted and which, no doubt, are valuable for 
mmor procedures but of httle utihty m gonococcal infections of 
women The apparatus to be used must have a voltage of not 
less than 35,000, and a frequency of more than two milhons a 
second Hence it represents expensive equipment for the 
average physician, and in the clinic where a vast number of 
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patients must be treated as expeditiously as possible, diatherma 
IS not practical m that it requires loo much time 

Conization — There are several other closclj related sj-s 
terns of treatment addressed to the cervax in gonorrheal infec 
tion, such as the excellent technic of Mortimer Hvams, 



1 u 105 — Thf ciulrTv amJ hnn IV (tnrr'ttl ir* f r tar! Tlir% n n-nt 
nitli a *all r'jrrrri 1 

commonK known as coniralion, but this as vdl as manv of 
lie other forms of therapv of Uie fcinah gmilaha rnpiiri the 
i'll that H aaiuirtxl onK after long \i irs of application Hu 
1" m of treatment inn t accessible to the general pracllln ner i 
d r letud cauterv 

^’ost Cantery — (Inc needs ilie tisiisl ex imimn^ tab’e 
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antiseptic trays and a pocket case In addition, there must be 
a standard on which one may have a light for flooding the field, 



Fig 106 — ^The rod-shaped cautery tip inserted into cervix 
Fig 107 — Cutting through cervix with a curved cautery knife to per- 
sistent pockets 


and a Post cautery, which is a simple, inexpensive appliance 
(Fig 105) It receives its electric current from a wall plug, 
either A C or D C 
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The palicnl is phccd on the table in a lithotom> position, 
with the usual drapes The legs must be tvell secured, should 
some form of anesthesia become advisable. For anesthesia, 
evipl Ls an intravenous anesthetic that acts quicUj, 'afclj 
and IS iLseful for operations of bnef duration I use it often 
With this tj-pc of thcrapv, the specialist’s routine of treat 
mg the urethra first is revcrserl If one’s c.Tpcncncc has been 
limilcd, a tubular speculum of pyrex glass, of appropriate size, 
IS introduced Into the internal onfice of this instrument, 
which was originallj hnonai as the Ferguson tube, the cervaa 
IS brought The glass verj greatlj reduces tlie patient’s sensa 
tion of heat, hj no means an unimportant feature. However, 
the ordinarj Graves’ speculum will suffice 

If the cerva-x is not badlj lacerated or otherwise injured, 
select the rod t>-pc of cautery blade, connect it up, and insert 
it ns far as possible 'into the external os and canal (Fig 106) 
With the blade in position, the current is turned on — yes, full 
force, the onlv way it can be used In a few moments, the 
patient may complain of cramp or a 'cnsc of heat in the 
vagina, but the cautery tip is to be kept m place until a •white, 
cooked appearance is markedly in evidence for iiuile a dis 
lance bevond the e.xiemal os If lacerations are present, they , 
too, must be thoroughh cooked At times, a distinct ring 
appears about J inch from the opening if not immeelnlclv 
certainly within a few davs 

If tlie treatments disturb the patient, a sdlativc such as 
'odium aniytal mnv precede the thcrapv, or evipal mav he 
admlniblered intravenously as an anesthetic 

Amputation of the Oervix.— Amputation of the cervix 
with the knife has always miprcs'eal me as i rather drastu, 
oltcn futile proccilurc, and an operation to lie avoided where 
ever possible However, I hive In'cn compelled to chance niv 
sttltuilc somewhat with the intrivluction of the cliatric enuterv 
laceiLam rascs of chronic ccrvicil infection nothing less than 
teaspkif a|)l.mon of the womb neck wall 'ufiice However, it 
h tronglv emphasireil that thus procedure is not recommnided 
la 111 -, ( t>ccasion.al case of gonorthea tiumgh 
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It must always be borne in mmd as an ultimate possible 
necessity 

THE NULUPAEOUS cervix 

Thus far we have discussed the initial apphcation of the 
modem cautery to the cervix that has exercised all of its phys 
lological functions Let us consider, now, the woman who has 
never had offspnng, and in whom the canal is usually of less 
diameter In her treatment, a small, flat blade is used, exactly 
as one would use the rod 

If the cervical canal seems to be drawn to one side or is 
irregular (tortuous is a better word), one must exercise 
especial care It is always possible that there has been a pre- 
vious infection or that an abortion may have caused the for 
matron of scar tissue which must be cut through to allow the 
free drainage that is as essential m this part of the body as m 
any other Old fissures, too, must be cauterized 

Cervical pockets, which are common, may cause one con- 
siderable worry These persistent crypts usually he just 
within the external os and I have often found it necessary o 
insert a sickle-shaped cautery tip into them (Fig 107), m 
cising right through the entire depth of the cervix mto 
vagma so that drainage may be obtamed The masions ose 
quickly, as a rule 

Number of Cautery Treatments Required Reports o 
the effect that gonococci have cleared up m one sittmg are not 
uncommon But those who speak so optimistically reckon 
without the gonococcus My custom is to repeat the treatment 
weekly and once dunng each week to see the patient m order 
to take a smear from the uterus, vagina, cervix, urethra, an 
rectum so that I may note what is gomg on In a series o 
1000 cases of cervical mfection almost aU required 6 to 8 treat- 
ments before the patient was free of the gonococcus But 
do not overtreat the patient Also, mduce her to rest as much 
as possible 

Such comments as “no gram-negative mtracellular diplo- 
cocci” do not appeal to me Somehow, I am very suspicious of 
those extracellular diplococci, so-called 
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VAOmAL COMPUCAHOKS 

Abscess of the Vnlvovaffinal or Bartholin Gland — ^Thc 
most frequent complication in the lower genital tract is ab- 
scess of the \aiUo\aginal or Bartholin gland It maj possibly 
be of nontcnercal ongin, but one makes no mistake to hold 
the gonococcus as more than likel) responsible Hot apphea 
tlons in the form of sitz baths arc \ailuable in the treatment of 
anj \uKovaginal condition aside from Bartholin gland infec 
tion MTien signs of suppuration appear, the ab'cess is slit 
from top to bottom and allotved to dram \s a rule, this 
suffices, but It mat become necessary to dissect out the gland 
or clectrocoagulate it. Howeter, this is distinctly a procedure 
for onlv one cspeaally equipped to carry it out 

A little zinc odde, ammoniated mercury, or some such 
simple application iisualK relict cs local tailvotaiginal imta 
tlons I hate not found the injection of antiseptics such as 
mcrcurochromc into the gland ducts of much a-ssistance. 

OTItCR CCalTAI. COMPUCiTlOas 

Acute Salpingrltls — Undoubtedit, acute inflammation of 
one or both tubes is the most spectacular complication of 
fiminmc gonorrhea Conscrvatitc-mindrtl surgeons say SO to 
70 per ctait of salpingitis is of gonorrheal origin but this figure 
1 consider tert lent Mthough a certain ]>crctntage of cases 
of falpingith, IS incident to nluirtion, I still behete that SS jver 
tent are of gonococcal ongin 

Bcrhajis it es ottang to the mellowing inlhience of scars, but 
With regard to the treatment of the female organs I am beconi 
Ing more and more conservative In the pre-ence of an acute 
'alpingitl-, thi re is no altf rnatiec to putting the patient to l>cd, 
Md n lio-j)it il Is the be-t place for her Ice ca]>s arc applied 
tt the abdomen, then with the jeaticnt in Towlits po-mon 
t'Jneious hot vaginal irrigations arc idnimi leretl Tlir 
l"ni;aung fluid w ill not asev nd into the uterus and inert I'c the 
' laavmation as suggi^Ual b\ onie Hit h limned alrrost 
'*'usK to milk and <ou|« ind lilt inti linnl nml i" krpi 
1'^'' r4) tructlim of ruur<^, nu\ I cr 
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tamly do not operate on acute tubes as the results of such 
radical procedure have been far from satisfactory, except m 
the event of the development of intestinal obstruction Then 
there is no choice, it is operation or death Another reason 
against operation is that conservation of tissue so highly essen- 
tial in surgery mvolving the ovary, is very difficult in the 
presence of acute inflammation 

Yes, I use fat-free milk protein and thmk it very useful, 
given into the gluteal muscles 

Gonorrheal salpingitis is practically never fatal Sympto- 
matic recovery is the rule 

Occasionally, appendiatis simulates salpingitis so closely 
as to make it impossible to distinguish between the two An 
example of this kind is a yoimg marned woman who reported 
to me recently, two years after I had treated her for an acute 
gonorrhea, with an attack of pam in the lower nght abdomen 
Although I could make out no distinct tubal mass, the whole 
pelvis was very sensitive I called in consultation a gynecolo 
gist of extensive experience and in whom I have great confi- 
dence His recommendation was “Leave her alone 1” I 
for a while but, as time advanced, she did not improve At 
the end of twenty-four hours I felt it imperative to resort to 
surgery Operation disclosed a gangrenous appendix which 
was followed by a fecal fistula, fortunately of short duration 

Chronic Pelvic Inflammation 

Chrome Salpingitis, Hydrosalpinx and Cysts — ^When 
all symptoms of acute salpmgitis have subsided, the residue 
must be treated Chrome salpingitis, hydrosalpinx and cysts 
giving nse to symptoms call for surgical rehef m the female 
who must earn her daily bread, though not always necessary 
in the instance of a woman of means with access to all the rest 
and nursing required in medical treatment 

When surgery is necessary, it should be earned out with the 
utmost conservatism Destroy the cervix, if you must, take 
out both infected tubes, but save at least a httle ovanan tissue 1 
I am one of the believers in the chmactenc or menopause as an 
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entlrcl> normal period in woman’s life and that most dilfiailUes 
arc due to false impressions erroneously implanted b\ others 
But the premature menopause occurring m a 'crj joung 
woman followang bilateral removal of the ovaries is sad, 
indeed I ma> at times rLsk too much in the other direction 
but to date have had little cause to regret it 

If the Ovanes and lubes must be sacrificed, the question 
arises whether it is good surgery to allow the uterus to remain 
Mj owai feeling is tint its removal only too often constitutes 
useless mutilation 

Pelvic Abscess — Occasionally a pelvic abscess forms, fol 
iowang an infection of the tul>cs Indeed, it is not unlikelv to 
succeed such ultraconservative procedures as saspcnsion of 
chronically diseased tubes and ovancs following gonorrhea 
The best form of treatment is, if possible, to open the abscess 
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through the vagina and dram it througli a viry large tube, 
preferably T shaperl, inserted into the pelvas 

Gonorrhea of the Rectum —Proctitis us by no means an 
uncommon com])llcation of gonorrhea since the anus freriuently 
soils from the vaginal discharge julhen «aid, in ISSfi that 
gonorrheal proctitis although common in feniak infectiom- was 
seldom fminil beciuse mvir looked for 

When prcp,inng for micro copic e'camination, rirtal slides 
nm t lie includval, V'jieciallv beoaii r gonorocri art somiaimes 
h und in llie rectum when di mvirable nowhere <I e ft i^ to 
!h kept in mind, al o that tin canal mav lie the ourci (d 
irmfrttion 

These patients usually complain of itchmi, of thi ncaum 
s 'hUit bleetling Manv think thn iiavi hemorrhoidi aril 
‘"■ecate that I am now Ireatin, wa» (Ingnm-d a' pwintii am 
The thrrapv i simpli \iimerou_ hot sitr baths hojld lie 
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accompanied by the twice daily instillation of silver salts such 
as protargol, 0 5 per cent, or argyrol, 10 per cent By the 
Van Buren syringe I instill 1 ounce twice daily (Fig 108) 

The Urethra and Its glands 

IVhat of the urethra? The problem that this short canal 
may present is seldom always fully realized before one has had 
occasion to observe many urethral infections IVhen there is 
acute mflaramation I prefer to treat the condition with oleum 
santah four times daily, havmg found this very useful despite 
the fact that there are some who do not regard it so highly 
One can also usually obtain great assistance from office 
instillations of 0 5 per cent protargol or 10 per cent argyrol, 
by means of a Van Buren s)nringe 

After the subsidence of the acute stage, urethral dilatation 
is to be pracbced exactly as it is in the male sex Just as a 
competent urologist would not discharge a male without having 
first passed some sounds, he should not allow the female to 
escape without like procedure, for no form of urethral treat- 
ment IS so valuable as dilatation 

Inflammatory Areas m Skene’s Glands — If such foa 
are present and not draining well so that there is a tendency 
to abscess formation, the suppurating areas must be opened 
under local anesthesia If these areas of infection persist, 
electrocoagulation is the best treatment, though occasionally 
treatment with the fine cautery point will suffice 

To expose these glands when the patient is in the office, I 
use a device recommended by Dr Howard Kelly A bent hair- 
pin IS placed in a hemostat The pm is then introduced into 
the urethra and slightly everted (Fig 109) 

Other persistently infected glands in the urethra may and 
frequently do cause trouble, but often respond to the passage 
of large sounds If dilatation does not suffice, they, too, must 
be subjected — not oftener than once a week — to electrocoagu- 
lation 

Suburethral abscess may be a persistent focus of disease 
Gonococci are often harbored there after all other foa are 
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npparcntK dear This condition seems to parallel pcnurelhral 
abscess in the male So long as the urethral onfice of the ab- 
scess remains open, all goes ■well WTicn it do'es, a mass — at 
first the sire ol a pinhead but gradually becoming larger — 
appears in the a-agina If these pus foa arc incised through the 
\agina, the result Is apt to be a urcthro\"iginal fistula. The 
urethral end, aatli a little care, can gcnerall> be located and 





I \ $m Ir rrfth ' •( dJrt rf rlird 1 b 

sluhllv offirtl l\ l<cni hiirpui I M m brr at 

diiinetl Hut do not too quirkh rr]>ort tlii^i nonim a 
arvitnt fnr gonococn I I non of one noniaii nho leas tavn 
niinj v(.pl4 nf pnniirrliea after being |xa' ol lo a nimilier of 
'dlid mm a^ gonoroceii' fria, until she rraclutl me and a 
dijtrlhtal ab-cess na- fortuiiateb di^oacrial flic 110) 
Brethral Caruncle -—1 Insa I ong lieheseil that manv of 
dof anmnm.. nia^ es art of gonorocial origin and tixcntl) 
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this was confirmed by others These caruncles, which origin 
ally accompany an infection of Skene’s glands, should be 
treated by electrocoagulation They should not be nipped off 
with a pair of scissors or scalpel due to the danger of an 
astonishingly severe hemorrhage On one of our services, a 



Fig no — Gonorrheal suburethral abscess, a persistent focus of infection 
Probe enters opening of abscess in urethra 


woman required blood transfusion following such a<-caruncle 
removal 

Vesical Neck Masses — ^At a time when the end of a gon- 
orrheal infection has apparently been reached, the patient may 
suddenly develop attacks of vesical tenesmus of varying sever- 
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itj The unne is usuallj clear, though it ma\ be cloud\ and 
contain a fen organisms resembling gonococci Examination 
nith the urethro'copc usuall> reveals a semipoI>’poid condition 
around the bladder neck (that is, on the floor resembling a 
bladder neck bar), and in the adjoining urethra The finding 
is quite similar to the so-called "prostatic bar” in the male 
The lesion is best treated b\ some form of electrocoagulation, 
although I have ak«o found the \oung punch method of treat 
ment quite satisfactorj in certain cases 

Stncttire of the Urethra — Obstruction of the female 
urethra following gonorrhea is \cr> common It is in itself 
a most important subject as I pointed out many >cars ago 
The reason for its frequency is realized when y\c consider how 
seldom the urethra is observed m gonococcal infections These 
obstructions explain a large pro|)ortion of urinar> frequenej 
eases in women and also account for the clearing up of such a 
condition after a 'ingle C)5to<opy The treatment of tlic ob 
struction is simple A few cases, it ls true, require surgery, 
most often a mealotomv But practicallj all strictures wall 
yield to gentle dilatation Ulicnevcr a stricture of the ureter 
is suspected, tlic urethra should not be overlooked Many of 
these sincturcs ate detected only bv that wonderful little m 
strument, the bulbous bougie 

COHCLUSION 

I full} realize that In a brief spare one is able to deal witli 
only the es cntiaLs of therapy for «uch a vastl} important sub 
ject Ts gonorrhea in vromcn If I have stimukatnl you to fur 
Ihrr interest in this grave soail menace, this clinic will not 
have l«xm in vain 
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THE PUERPERAL PSYCHOSES 
Preen \NC\ and childbirth, although natural e\cnl in the 
life-destlnj of women, ha\c always been looked upim i' cape 
nencea capable of causing a profound disorganization of the 
pervinahty releasing a mental disorder of grciier or less 
•ti'cntj The simplest aspect of the problem relate^ tn thO'C 
instances of mental disorder where a definite a^ oriaiion be 
tween it and clearly definable toxic-exhaustw t factor can be 
tttabluhcd One is here dealing with well known p ychopatho 
iogical reactions of the organism to toac cahau^ll\L a 'aults, 
ihetrcatment of which folloivs a fairly well dcfineil chniinative- 
'npportiie regime and whose prophylaxts hca within the 
ikimain of general medicine Nc\erthelc.s cien m these 
parch rcactiie manifestations to toaic-eahaustivc experiences, 
the clement of personality make up cannot be neglected, since 
|tnph\la\is as well ns the ultimate outcome is conditioned to 
^ significant degree b\ this factor of personality make up and 
'Spe 

Our main concern in this paper, however, will be wath those 
'■'e'bid mental manifestations which must be looked upon as 
'wlcncc of a womans incapacity to measure up to the re 
fi’irtnitaus for adjustment of the personality as a whole to 
*••<1 events of pregnancy and motherhood one of the mo t im 
pstanl tr^ts of capacilv for adult living The following case 
^<ales are illustrative of the topic under consideration and 

'■I'd Sfr^,, ^ helpful intnxluclion to a theoritical diMtu 
I'sarf,, 
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anxiety and ambivalence as regards desire for a baby and considerable rumina 
tion over changes m personal appearance m a woman who always prized very 
highly her exceptional physical attractiveness 

Dchvery vas normal and wnthout any untoward physical after-efiects 
Several weeks later pronounced change of mood occurred She became elated, 
ecstatic, overtalkativc, overactive socially but mcapable of focusmg her 
energies m the service of the needs of the child or husband Constantly 
wanted a crowd of people around her and entertained very extensively This 
state of hjpomania lasted about two months and gradually subsided into a 
state of moodmess and malaise, accompamed by a gradual loss of weight smce 
her confinement which had by this time reached a loss of 20 pounds 

By the end of the summer, two months later, she returned to her occupa- 
tion as part-time teacher of art and htcraturc m a private school but soon 
discovered that her concentration was difBcult, that she was easily imtated, 
that she was depressed and petulant and began to doubt her ability to meet 
the requirements of daily hvmg The depression of spirits and restless annety 
gradually became more prominent, the job had to be abandoned, marked 
feelings of inadequacy' and tendency to self-depreciation developed and her 
adjustment to her home more difiicult She became burdened with marked 
feehngs of guilt about her lack of affection for the baby and over fleetmg 
death-wishes with reference to it, also because of her indifference to an ador- 
ing husband who was very much pamed and worried over her condibon 
Facial expression was sad and anxious, she wept on the slightest provocation 
She spoke of herself as being a total failure, useless, mfenor to her busba^, 
and that she had made a mess of her hfe She called herself a bluff, no go , 
never had any personahty, etc 

In February she went to Europe with her husband and another coup e, 
but the failure of the trip to bring about any improvement made matters 
worse She felt keenly her feehngs of madequacy with reference to the babys 
needs Her admission to the sanatorium was preapitated by a suiadal attempt 


by means of strangulation 

Course in Hospital — She was qmet, neat and amiable on admission, ob 
viously very much reheved at the idea of something radical being done about 
the situation This attitude, however, did not last She refused to accept 
the idea that her difficulties were due to a defimte illness but insisted that it 
was merely the natural outcome of a superficial and shallow hfe, full of bluff 
and deception, and that there was no hope for it She was stubborn and 
obsessive m her argumentation Described herself as bemg without any defi- 


mte goal in life, never havmg learned to orgamze her work, never havmg 
been able to fulfill obhgations or meet responsibilities Said she was the kind 
that never learned to love anyone but only loved being loved and made a fuss 
over , never even achieved the capacity to love her child “Have no guts 
ecessary to tackle this busmess of living ” She was skeptical of phj'sldan s 
lew of situation and lacked faith in any possibihty of solution Physical 


xamination essentially negative Four days after admission, while her nurse 
ras out of the room for a few mmutes, she cut her wrists with a nail file 
'hich she had successfully concealed from the nurse The act was discovered 


few minutes later and no serious results followed but whereas she was vague 
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arwi uncrrtaJn «bout the prnulnaKJS of her pmHoui suWchl attempt 
howTd a c«iajK and pm: tent rtyret that tb ^ attempt had net been *ucm^ 
<u! She In i ttd that the granted to dw that ibert waa no pobt In Hvinc the 
Ute he had ted that r^TObod'- wuukl be better eff »^th her cut of the trap etc- 
The tulddal attempt teemed ho«T\Tr to bring her to a more genuine 
rrallnllon of the aclualllt ond teriooinesj of her ClnrK and constituted ft 
definite lurnlnc point for the belter Jmprotcmml wa* unlntermpted from 
ifacj point on and t) the end of May about Ihrtc monthi alter admbdon 
ihe Ka» il !e to leave the hcnpHal live neatb> with her fomflj and continue 
out patient treatment '!hc «as bj then entlrtb free from the acute manl 
fr'tations of her rfiKrfdrr tleprri Ion fetlino of Inaderpiao despair and hope 
Ir^'nrM Klf-condemnitlon and guilt diDjcuh) of concentration She wai 
\TTy eager to urnlerlake a detailed eiploratlon of her backcround and per 
aonality as a proph) lactic measure against frturrrnces of the difQcuIty hi 
mnnectlnn mth the neat pregnancy upon »hkh ihe «aa ea^er to launch It 
mi^ht Ik: stated in pa sing that rbe b at preimt Jos than a >rar after hec 
dbeharge from treatment the happy mother of a second tab) about dt m-eelj 
old this accord pregnano arsd chUdMrth haxing Ikcb a xttx cnjoxable and 
con tructlve erperknee 
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and made normal progress in walking and talking On the other hand, she soon 
gained the reputation of being a sullen, headstrong indindual, always insisting 
on having her own way and on being the center of the stage The arm'al 
of a brother upset her \cry much, and as the httle brother grew there was 
considerable rlifalry between them, the patient having exceptional difficulty 
in tolerating the attention paid by parents and nurses to her httle brother 
She lo\ed to do the things boys did and was known as a tomboy tygie 

She entered school at eight, learned xery easily and progressed rapidly, 
entering college at eighteen In her early teens she formed a passionate at- 
tachment for a male Sunday School teacher, much her senior, a mamed man 
with several children She adored this man m silence and created for herself 
many opportunities for being in his presence and for sohating his advice 
Her intense absorption in this attachment became noticeable to her parents 
and school associates and became the subject of some shght gossip and con 
sidcrahle anger and concern on the part of the father The mother was more 
coraphant, ostensibly because of a greater understandmg but in reality because 
of an identification with her daughter m this affair 

Upon leavmg this school for college, the patient evidently made a des- 
perate effort to nd herself of this preoccupation through falling xiolenlly in 
love with a girl classmate with whom she had an intense homosexual affair 
lastmg some three years She described this girl as beautiful, fair, blue-eved 
and utterly dependent upon her She became very much interested in the sub 
ject of homosexuality and deeply distressed when observing advances made by 
older girls to y oung freshmen She came to look upon this as a form of cor- 
ruption, and by the time she graduated from college bad detennmed to do 
her best to nd herself of her homosexual fendenaes She went to Pans to 
study pamting and during this time had normal soaal relations with both 
saxes It should be mentioned also that during this year abroad, a maternal 
cousm W'hom she discovered to be a thoroughly sophisticated European, made 
quite a fuss over her On returning to America she agam met her former 
Sunday School teacher and her old attachment for him flared up anew, with 
this difference m the situation that he acknowledged having similar sentiments 
with reference to her There followed a penod of mtense conflict between 
itresistible desire for this man, which wms occasionally fulfilled under dangerous 
drcumstances, and a terribly bad consaence over complicating the life of this 
highly honored married man and father of several children About this time 
her future husband came upon the scene He is a very consaentious, somewhat 
immature individual who fell madly m love with her and showered her with 
the most persistent attentions When she finally agreed to many him, she did 
so as much to escape the complicated and painful situation with the teacher as 
for anything else Sigmficant from the pomt of view of the hght which her 
developmental background throws on the development of her psychosis is the 
fact that she was unsparingly frank wuth her future husband about her past 
history 

When she was in the midst of her mental depression she characterised 
her life as a sham and a fraud, stating ‘ Each human being has a Job to perform 
in the world, and I*m no axception Everythmg, however, has been made so 
simple for me all the obstacles smoothed out of my path by those who love 
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ttK th t I\f ntr''^ dc\rIop«I the pjli «tri.ary to lackJc thb bu InrtJ of 
n\inp I pollen b> »rth a minlmtim of pain I ha\T Ulked in ^*a;^e 
ccufrahlki glibly tnt«irretlnp the »tit«ncntJ of othen jm*rf bmidng iny om 
mind to bear on anj problrmi. Worjl^ b> far tbe wort of all la the delutlon 
1 wrm to bare buHi ap In the nilndt of family and frienda that 1 m not only a 
cumjtricnl but an umuual peraon Tbc faith that has bem put in me the occ 
thallenpe to me Ibal has been made and 1 don't seem to be able to meet it on 
art} KOfe" 

\\ith ihh drvrlnpmental bachptound she entered open her maniape lar^tb 
In the liLpe of K*lWnp thereb) a complicated subjertKc conflict No Honder 
that she found berrelf frWd, retie ly m search of some occupation and 
repcalrdl> re%eftinp in her mind to her lore affair with the teacher ilother 
hfKd %-is btewlie entered upon In the hope of Undmp In it an escape and 
wlirtlon to her lalcmal coriflict Her bu'hand ans paulonatcly doirous of a 
h^lo for a h>np time »hc could not conccrrc and rras oslensH ly \try much 
dl trr<«cd o\Tf this Rut when upon linall> becominp prepnanU she u-as con 
cratylated by an enthujla.tlc friend she eapresvd surprise at the fms that 
was beinp made o\er the nmu 

We ha\x atrrad\ sem that when actuaU> coofroWed with tTHslherhood 
he fourwi herself inaderjuate to Ibe illuatlon and dcxtloped a p<\xho*I$ 

Discussion — This 'ceminRK lenpthj case record u> nci'cr- 
Ihelecs onlj a rclati\cl> brief summan of the ficL< elicited 
durinj, seicral nioniheof [lartnl p^jchoamblic trcatmint after 
her recoicrj from her p^jchosis It is hoped, honcier, that it 
ma> 'cr\c to illustrate the bioRcnetic bact-ground found in a 
large number of ivomen who break doiim mcntall> in connee 
lion with prcgnanci and cliildbirth Without nns attempt at 
minimizing the hcreilitan factor here, of a manic-drprc>'i\c 
(amilj strain, the women of this famll>, grandmother, mother 
and our patient have all exhibited difficulties in the aalural 
a‘iumpUon of their biologic dc'linles of womanhood fn the 
ca<c of our patient her intca'c mollier fixation was not sobed 
through the finding of a faihcr '■ubslitute object relation in the 
mi|K) siblc situation «ith the teacher TIil definite turning 
til homosexual mterc'ls wms another, albeit unconsaousix 
r o i\ Heel attempt at oltilion This leo fadeel and a olii 
tun wi sought in a marriage that xwes dcxoid of rntliu easm 
't I'XT \gam failure came to light in her frigulitx, re-s|le s. 
ties rii rontenl and Imal mental breakdonm in exmnrclion with 
t''iUh ith 

It xwiuhl prolgabU be \er\ profilalile to enter into greater 
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detail concerning the psychodynaraics of this case, but that 
would entail a degree of theoretical consideration upon which 
we cannot enter here But it must be clearly obvious that the 
idea of prophylaxis in the field of the so-called puerperal mental 
disorders, apart from the immediate medical and obstetncal 
considerations, reduces itself to an examination of the impor- 
tant question of psych obiological fitness for marriage Simi- 
larly, therapy m this field cannot be considered adequate when 
its aim IS hmited to the cure of the existing disorder It must 
include, m addition, an attempt at personahty remtegration 
which would render the individual psychobiologically fit for 
dealing with the love-hfe on a mature level 


Caso H — The Psychosis — twenty-sevcn-year-old white pnmipara began 
to show signs of mental derangement about a month after a normal dehveiy 
She became exated, talked about the povier of mmd over matter, said chfld 
birth had opened a new vision of life to her and that this would revolutionize 
the entire field of medicine She showed httle interest m her bab>, began to 
exhibit tendencies which the relatives felt were just the opposite to her usual 
self Whereas she had always been considered a somewhat shy, retiring, modest 
type of individual, giving the impression of a repressed and ngidly controlled 
sort of person, she became boisterous, impenous, demanding and talkative 
She niisidentificd things and people in her environment, thought of herself as 
a movmg picture actress, became suspicious of those about her, and childishly 
petulant and antagonistic toivard nurses and doctors Her conchtion neces- 
sitated commitment to a sanatorium but her lack of cooperation, resentment 
of and rebellion against the necessary restramt made the care of her very diffi- 
cult, so that by the time she entered Stony Lodge in Ossming, New York, she 
had already been m three different institutions, residing in each about sn 
weeks 


Course m Hospital — From the very begintung she manifested an mtense 
resentment to the indispensable routine requ rements of hvmg under a hospital 
regime Her resentment manifested itself m a stubborn but unorganized 
rebellion against the nurses and physicians, scratching, kicking and fighting 
^ on slight provocation , she broke windoT;\'S and kicked in doors and would 
e aust herself if permitted to carry out these conduct tendencies to her satis- 
ac on But this stormy outward petulance and rebellion never seemed to be 
acwmpanied by an adequate and appropriate emotional tone A few minutes 
a er a most violent and exhausmg tantrum she would converse calmly about 
u J ^ subject, denying and negating completely the stormy episodes 
' riii ^ hx-ed through She w-as susplaous to a morbid degree, 

y ^ ™ ^ were poisoned and had distinct delusions of 

the child was kid- 

) e at er writing to her of a surgical operation uhich some relative 
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had to umIctTo mrjot tlul thb rthUvt dad ter filha iru dad etc, 
Mthouch ibe uarr .dmitted tte proraa d hollDcmitlom her mionrr o( 
altratiiT Ihltnlm: >t thr ndndo.-j ind doorr *htn no one »-nj •paUnn rni, 

vro jorgflb-e of the proenee of MndniUons. At one time the cGd or 
he had hard her huahande volte over the radio She aaanmed rondioK 
p-ae. nrdrtine the nurva about In an Iraperloni fashion and tpealdne of 
hrrrelf In terms of kII aecandlrrment Hut b spite of the stonnlnets and 
nol bees of her ontward behasdor she never tahihilcd an adequate emotional 
reapon>e Iscn ulien ipealtbf of her mtdkina bdnj; porsontd he did not 
ihon any ted concern She seas not al«a>i acmately oriented, and her Itnln 
ment ivas dcfrctlsT She remained In the hoipltal about tieo and one hall 
months requltbp a prat dal of sedatfon liefore the adtement aufjalded and 
he could be srlsvn bereadne hbcrtlo about the hospital mounds But this 
ulisldence of the outward manlfc^Latlons of her disonler seas not acrompanled 
I J- an) Improsement In In leht and jud-ment about the sitoallon Neither 
did we ever uccred b achcsine a Pennine pss cbolorkal rapport with her 
She scar e\a lie and suipldou* so the vers end ahhouth ostensibly free of her 
for m er anlaponl m to the peri nnet r ' ' 

i].« I... n....i.r ...oi.oi .h-in... 
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father fi\atJon At any rate, the father’s letters to her during 
her illness clearly indicate his own excessive attachment to his 
daughter But as is true of the preceding case, the primary 
question is not so much one of nosological classification, but 
of fitness, apart from the psychosis, for marriage and parent- 
hood The psychosis is but a symptom of the failure to meet 
the requirements of marriage and parenthood 

In a paper on the subject pubhshed m 1928, Zilboorg' notes 
some fifty odd references, extending almost to the middle of 
the eighteenth century The chnical reports on the subject 
are very extensive, indeed, and there is no point in burdening 
the literature with more case reports But it is highly signifi- 
cant that all this vast literature has been of very little help 
in elucidating the subject or in furnishing dependable guidmg 
hnes for prophylaxis or therapy until the advent of psycho- 
analytic psychology 

In this connection, the senes of papers on the subject by 
Zilboorg^ deserve particular mention, because of the emphasis 
that IS reflected in them on the dynamic aspects of the problem 

Medicine has always recognized certain deviations of struc- 
ture and physiological functiomng as counterindications of 
pregnancy and childbirth The psychiatric envisagement of 
the problem should serve to focus attention on certain features 
of the psychological, and particularly, the psychosexual devel- 
opment of the individual as danger signs which might be 
looked upon as countenndications of pregnancy and childbirth 
Indeed, these same features m the developmental history of an 
individual portend difficulties of adaptation to the tasks and 
obligations of parenthood, and are of equal significance in the 
male and female The sources of marital maladjustment, an 
important aspect of which are difficulties of adaptation to the 


Vn1 Bsychosea Related to Childbirth, Amcr Jour Obst and Gyn , 

Vol XV, No 2, 1928 

Dis Vnl Post-partum Schizophrenias, Jour Nerv and Ment 

Related tn p ° ^928, The Dynamics of Schizophrenic ReacUons 

mp D Amer Jour P^ch.at, Vol VIII No 4, 

Vol X NoTT 93 f“"^““ Parenthood, Amer Jour Psychiat , 
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rOlc of parenthood, do not nccc<tfirilj or even largeK lie in 
tho^c external events nhich arc the pubhclj alleged cources of 
dnorcc or reparation Their roots are to be found in certain 
persomlltj charactenstics of the man or woman, which are 
frcr|ucntl> faaored b\ certain hereditarv constitutional pre 
dispositions But this is not necessarily so Unfitness for 
marriage and parenthood may be due entirely to certain de- 
\ dopmcnial, pathogenic \ lassitudes which some day , in a more 
enlightened soaal system, wall be found to be responsltc to 
correction, as indeed they are today in certain fortunate 
instances 

In view of the contributions from tlie fields of psycho- 
analytic psychology of the past quarter of a century and more, 
It should not be necessary to reiterate that psychoeexual and 
social fitness for marriage and parenthood docs not come to 
fruition suddenly , at a certain more or less fixed chronological 
age, as is the ca c witli the physiological rtadincs' for these 
functions It is rather the culmination of an cyolulionarj 
process of adjustment and adaptation which has its beginning 
at birth and its most intcnsiye dificrcntiations before the child 
has reached the age of fiyc or six It is dunng this penod that 
feelings, attitudes and capacities with reference to the biologic 
destiny of man or woman become established It is dunng 
this penod tint tlic original and universal bisexual disposition 
is siibjictcrl to tliiase modify ing inniicncos which determine 
hniv completely masculine or feminine a given individual will 
tmerge as an adult Tlioe early v cars Iihc-ixse determine the 
drgrte of [dastiaty or fixity with which infantile forms of 
orginic gratiliration and indulgence are managed It is tlic 
lure and attractiveness of tliesc early sources of organic ‘alls 
I'ctirm, oral, anal, masturbatorv, which favair the rcgre<»ue 
t'nhncy in the fact of later difiicullics of adaptation Those 
d ''iiculiir' of adult adju Imcnt which arc fostered In rxce nc 
•fwtrncits to piilt and shame can IiUtau r hi undcr-tood licit 

trfcrracis to mfliiince-- excrtoii U|>on the child bv parents, 
I'Wi'in.iit; teachers, sibling etc during llic-e early develop- 
^ leLiI leaps 
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Thus a true conception of prophylaxis in the field of the 
puerperal psychoses is coextensive with prophylaxis m the 
general field of psychopathology, and it is subject to the same 
opportunities and hnutations Careful scrutiny of the develop- 
ing boy or girl with respect to early feeding and excretory ad 
justments, the observation of the types and intensities of re- 
action to the inescapable denials and privations that go with 
the process of progressive adjustment to the increasing com- 
plexities of the reahties of life, the manner in which the grow- 
ing child manages the necessity of stnkmg a healthy and work- 
able balance between egocentnc and soaal interests, the use 
the boy or girl makes of the opportumties for friendship which 
come his or her way, all of these important evidences of what 
IS going on m connection with the maturing and soaahzmg 
process, offer important opportunities for prophylactic interfer- 
ence Fortunatdy these issues have been attracting to them- 
selves an mcreasing amount of intelhgent attention and scrutiny 
of late years with the advent of the child guidance movement 
It is not so much lack of knowledge as lack of opportumty 
which deterrmnes the neglect of obvious developmental anom- 
alies with respect to the issues just discussed in most instances 
of childhood maladjustment Unfortunately, the same is not 
true of certam indications of personality difficulties m the ado 
lescent A careful scrutiny of the chmcal reports of failures at 
the psychological and soaal levels of adjustment to marriage 
and parenthood leaves no doubt that in many if not most in- 
stances these failures could have been predicted The shy, 
retiring, shut-in type of boy or girl who mamfests difBcuIties 
in discovering and cultivatmg friendships with the opposite 
sex should make us suspiaous of fitness for marriage Eccen- 
tric or extremist notions about sexual matters, whether these be 
m the direction of puritamsm or its opposite, are similarly sus- 
pected Particularly noteworthy are such characteristics when 
accompamed by excessive tendenaes to rumination, self- 
scrutiny and day-dreammg It does not, of course, sigmfy 
jthat such bojm and girls are necessarily permanently unfit for 
‘ marriage and parenthood The period of adolescence itself 
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brings forlli unusuil and sometimes scrj distressing behasaor 
reactions in the ascrige bo\ nnd girl who later progress nor 
mill> But an exten'ise experience with the maladjustments 
and psvchopathies of adults leases no doubt that timeh inter 
ference during the adolescent penod would hate shaped a dif 
ferenl and more adaptne life m manj instances 

The woman who exhibits unusual difficulties in the cconom 
Ics of her affections as between a parent and husband, i\ho 
docs not respond with the normal and expected degree of 
compliance and sharing in connection walh the facts and re 
allties of conjugal life, the woman who is, in other words, per 
sistentlj frigid sexuallt, is the tj^ic of woman who is likelj to 
break mcntallj under the additional stresses of pregnanc> nnd 
childbirth Similarlj, the man whose sexual adaptation fs 
burdened wath the atoidances, compromises nnd inadequacies 
in the psjchoncurotic or prepsxchotic individual is not likclv 
to turn out to be a successful husband or parent 

Apart from certain hereditarj coa«titutional predispo'itions 
which are to ail intents nnd purposes as obscure todav as thev 
ever were, the causes back of these psjchosexual maladjust- 
ments and developmental anomalies arc being incrcasinglv 
illuminated and defined bj the contributions from psv cho- 
anal) tic psvcholog) Ccrtainlv enough evidence is at hand 
to put a -top forever to the mistaken and distinctl) harmful 
view which sees in marriage or in otherwise prearranged 
opportunities for sexual outlet a cure for these difiiculties 
Manv of the cases of puerperal mtnial dt'order clearlj demon 
'trate the fallacv of marriage as a therapeutic hope \ number 
of these women enter upon marriage in «pite of a natural re 
Icrtance inhibition or even positive fear of undertaking the 
‘ttp bfcaiise of the urgenev of a devated parent and sometimes 
trmeitabU enough, on the advice of the familv phvsiaan 
Sevuil fngiditj in the fimale and impotence in the male 
"'■alrver iIjc it might lie due to nlwavs deserves careful 
’cvuiw) n regards the question of snual difirrcnuatlun 1 
’"'~a b) ihn thcdegri-e of huniosexual di position wh’ch enters 
'■ ‘hujiion The onginal nnd universal hi evual di<pa ilion 
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of man and woman seems to be never completely and perma- 
nently eliminated Evidence for this is to be found not only 
in the ease with which men and women regress to homosexual 
practices under certain conditions of prolonged deprivation of 
heterosexual outlet and in the homosexual trends exhibited m 
the dream, but also m the sum-total of characteristics of the 
average man or woman It is remarkable to what extent the 
prevalent social attitudes and overt mores of a group or com- 
mumty determme the exhibition or restraint of homosexual 
tendenaes On the other hand serious difficulties of adjust- 
ment to marriage and parenthood may be conditioned primar- 
ily, if not entirely so, by unconsaous homosexual tendencies of 
which the individual is only vaguely or not at all aware, or 
which express themselves m an indirect and symbohc manner 

It would lead us considerably beyond the scope of this 
paper to enter into a detailed discussion of the psychodynamics 
of homosexual conditioning of a personality The subject is 
fully discussed m the standard psychoanalytic literature and 
IS quite helpfully illuminated by Zilboorg in the papers already 
referred to No reference, however, to a prophylaxis of the 
puerperal psychoses can neglect a deep concern with this 
question 

The prophylaxis of these disorders is of considerable indi- 
vidual and social significance Their prevalence is probably 
greater than is commonly reahzed, and it is the opmion of a 
number of obstetricians that these disorders are on the mcrease 
Zdboorg tabulates the reports of a number of observers, 
covering a total of ten thousand psychotic women, in which he 
shows that 8 7 per cent belonged to the puerperal group The 
figures are lower for the state of New York, here puerperal 
psychoses present 3 to 4 per cent of the total of first admissions 
to state hospitals The contrast between the two figures may 
be, according to this author, at least partly accounted for by 
the fact that the data of the New York State Hospital system 
cover only first admissions 

’ As to treatment, all investigations of the subject have come 
to emphasize the point that these puerperal mental disorders 
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do not constitute a spcafic clinical entitt Sjuiptomaticallv 
tht> are no different from tlic well known respective toxic- 
exhaustive, manic-depressive or schirophrcnic pictures ob 
sened in nonparturient women It should be added, however, 
that insofar ns tlicsc ps>choscs do possess distinctive features, 
they relate to the specific content of delusional or hallucinatoiy 
manifestations or svanbohe actions and bchavaor Thus maj be 
the cx'c, also, in those instances where prcjpiancv and child 
birth seem to have served merclv to release a manic-depres 
sive or schizophrenic attack in a predisposed indlvaduat But 
it is precisely this specificitj of content which gives us im 
porlant therajicutic clues The management and therapv of 
the acute phase of these disorders differs m no wav from what 
Is called for in connection wath similar disorders in the non 
parturient women and is subject more or less to a smiilar 
dcstinj as regards course and outcome 

The therapeutic problem in these cases assumes, however, 
a special significance and presents a special challenge becau.c 
of the .association of these mental failures wath what might lie 
looked ui>on ns the most normal function of woman WTiat arc 
the possibilities of modification of attitude and reintegration 
of pcrsonalit) <0 tliat a more normal acceptance of one s bio 
logic dcstinv might be achieved? An answer to this question is 
burdened witli tlicsamc difiicullies vvhich confront similar ques 
tions in tlic entire field of, at least the so-callcd “functional 
psjcho es and psjclioncuro e< It is a well Inowai fact that 
mental patients have recovered their health in greater or le s 
numbers before the advent of the difiinilt and roin|)licntcd 
technic of the psvchoanaljsis It is likcwusc true tint there 
has been a gradual improvement m the rccnveiy rale of menial 
iniifnts even when psvcliam.alvlic metluxB are not emp!ii>tsi 
Hut the contributions from this latter field forte u|«)n us the 
r'vcssitv of a distinction Iictwccn a reco nj in wliicli tlie [ci 
'I'm was merclv freed from his svaupioms and reacqiurerl 
th' 'latus^iio ante and one in wliicli in addilion to the rid 
rce of the immediate manifestations of ihcdi‘otdr' the pa 
* nt has acqiiirnl a greater or less degree of freeslotii from 
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the need for symptom formation Such an envisagement of 
this therapeutic problem presupposes a point of view concern- 
ing mental disorder generally which is radically at vanance 
with the traditional, prepsychoanalytic view of the matter It 
sees in those personality reactions which we designate as mental 
disorder evidence of either an effort at the solution of a sub- 
jective, instinctual, biological problem, or of signs of defeat 
and frustration in connection with it It presupposes a view of 
mental disorder which places adequate emphasis upon mtemal, 
subjective, that is, biogenetic etiology, and which m turn sub- 
scribes to a speafic view of human nature This view is based 
upon the findings of depth or psychoanalytic psychology, and 
is briefly to the effect that adjustment to the requirements of 
daily living in association with others has as a prerequisite, an 
internal, subjective adjustment between the claims of instinct 
and those of the acquired and introjected cultural dispositions 
of avihzed man Modern biology corroborates the findings 
of psychology m the matter of the so-called “original equip- 
ment” of man, an equipment which contains instmctual dispo- 
sitions of an egodystonic nature, that is, dispositions which 
stave for realization in thought and action but which are m- 
acceptable to the personality as a whole because they are 
unadjusted to the requirements of avilized hving These ego- 
dystomc dispositions and the drives and impulses associated 
with them have to undergo a process of change and revaluation, 
by way of modification, repression and sublimation if they are 
not to interfere with the normal integration of the personality 
At best, the successive integrations of the personahty at the 
vanous levels of functionmg are unstable, and subject to dis- 
equihbration in the face of certam stresses of life Pregnancy 
and childbirth, apart from the profound physiological changes 
and stresses which accompany these events, constitute a signifi- 
cant adaptive challenge in the psychosexual and social levels of 
functioning Unless an adequate degree of adjustment has 
been achieved to the internal subjective play of forces to which 
we have referred above, this adaptive challenge cannot be 
adequately met and the mental disorder is the result The 
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fact that manj of the-c patients ip\e evidence of psjchopathic 
disposition does not alter the situation, since the psjchopathlc 
disposition itself can be most hclpfullj understood on the basis 
of a vdeiv of human nature such ns mc have bncllv outlined 
above 

The brief digression into the realm of theorj was unavoid 
able for 1 consideration of the question of thcrap> in the dis 
orders under discussion Whenever the conditions for a 
thorough going psv choanalv tic thcrap> arc favorable, this 
procedure sbould certninlv be accorded first consideration 
Unfortunatclj , the demands as regards personal equipment 
time and monej outlav which 1 thorough going psvchoanaljsis 
imposes render tins metliod available to a rclativelv few 
mdlvidunls of the nianj who might be benefited b> it It ts 
a practical rather than a 'aentific problem and efforts arc 
being exerted within tlie field of psvchiatrv as well as med 
lanc as a whole at the mitigation, if not the actual solution 
of it iCotwathstanding the still existing popularit) of an 
antagonistic attitude toward psjchoanalvsLs, mo t psvciii 
atrists and phvsiaans arc becoming incrrasinglj aware of tlie 
significance of the contributions of psv choanalv tic p^vchologv 
lor the understanding of normal and abnormal functioning 
These findings are being applied to greater or Ic>s degree in 
the practice of medicine and p^vchiatn, if not as a formal 
therapeutic endeavor, ccrtainlv a,-, n mcaiv- for a bettvr under 
standing of disease in relation to per-onalitv The recoverctl 
puerperal pjvcliotic has a much better chance of rcmaimni, 
well and of making a health} adpistmcnl to a subsequent preg 
nanc} and childbirth if in the procc'S of rccovcrv a iKttcr In 
sight has aLo been acquired into the p'vchrxlvammics of Uir 
disorder She is likewxsc apt to lie a beitvr adjusted parent 
and thus contribute lier share to the proplijlaxis of mental 
disorder Similarlv, a great! r diffu ion oi thi-M- (loinls of varw 
aiS'ing ob Iclriciaas should lead to the larlv detection of 
dingerous signs of difiicultv of adju tiiient to the events whicli 
•r air discus sini, and thus pewsiblv privcnl a runlal di o dr 
limel} and ajipropriau interfirvare 
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TREATMENT OF POLYNEURITIS 

Tux treatment of polyneuntis has underRone considerable 
chanpc in recent jcars To this, advance m Lnovrlcdgc as to 
causation and the role of general dielarj , and more parlicuhrlj 
ntamin, dcficicncj has contributed fn large measure Hither 
to attempt used to be made to discov-er the specific ctiologic 
factor in tlie form of some exogenous poison, and if possible 
ncutnlirc or remove it, and then to treat the patient sjanpto 
matically or palliativelv bj means of analgesics, baths, mas 
sage, elcctricit) , and «o on To a large extent this still holds, 
but wath changing conceptions both as to etiologj and pathol 
ogj, treatment too has changed It is becoming questionable 
whether m 'peaking of polvaieuntis we have m mind one spe- 
cific concept, whether the whole conception fils in vdth the 
palhologv of an inflammatory process which the verv term 
connotes and whether the etiologic factors generally regarded 
as specific are in fact the ultimate or even the sole cau c^ It 
is a question therefore, whether all forms of polyaieiintis can 
be treated more or less unifomilv And 'o, before entering 
into a di'aisslon both of general and 'peaal Irealmenl it lie 
coeit-- neerssarv to inquire once more into the gcmeral nature 
0 ! l»!yaieuriti', even to the extent of challenging well eslab 
I bed concepts, to reexamine the question of etiology and to 
dwell a little on classification and on 'ome point' in diagno l' 
Ataong the general caii'e-' of (xilvneunlLs commonly men 
tl'ianl aff chronic intoxication with alcohol, lead ar emc and 
s'l'er heav-v metal' pho-phorii' sulphur, carbon raoroxide, 
Ismirc carbon blsuljihide infectious di«ti,'c-, 'Ucli a dipb 
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theria, influenza, pneumonia, puerperal fever, mumps, typhqid, 
typhus, dysenteiy, tuberculosis, gonorrhea, syphilis, and men- 
ingitis, possibly also malaria, diabetes, rheumatism (peri- 
arteritis nodosa), gout, leukemia, pregnancy, beriberi, pellagra, 
cachectic states Finally, there are cases in which no cause 
can be found despite all effort, and the easiest way out is to 
say “toxic” without being able to define exactly what is meant 
by the word However, the conviction has gradually grown 
that, even aside from pellagra and benben, not all the factors 
just enumerated are in themselves always sufficient to cause 
polyneuritis and that in a great many of them the question 
of avitaminosis plays a considerable, if not the ultimate, role 
This IS based on the observation that of the untold numbers of 
persons who partake of alcohol to excess only very few develop 
pol}meuritis, of the many patients who receive arsenic medi- 
cation an infinitesimal number show inflammation of nerves, 
and of the thousands of diabetics, for instance, so few actu- 
ally have polyneuntis Parenthetically, it may be said that 
infectious polyneuntis, aside from bemg rare, presents an 
entirely different problem, and will be dealt with separately 
Especially worthy of emphasis is the fact that a great many 
patients with polyneuntis, of whatever cause, give a history of 
antecedent anorexia and such gastro-intestinal disturbances as 
constipation, vomiting and diarrhea Practically every case of 
pregnancy poljmeuntis, whether or not there is an assoaated 
Korsakoff psychosis, is preceded by intractable or so-called 
pernicious vomiting Not a few patients who suffer from de- 
bilitating gastro-intestinal diseases, or prolonged gallbladder 
infections with anorexia, vomiting and loss of weight, develop 
polyneuntis The neuritis which occasionally occurs in the 
course of cancer of the stomach and other cachectic states 
may well be due to starvation and avitammosis The fact is 
occasionally established by the disappearance of the neuritis 
after removal of a gastric cancer The chrome alcoholic who 
from loss of appetite and retchmg and vomitmg and 
onstipation or diarrhea surely is deprived of food Because 
of his gastntis and hepatic involvement he does not eat, and 
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if he cats he docs not diRcst, and if he docs digest his food 
he docs not metabolize or assimilate what he ingests In 
diabetes the patient is frequentU deprived of foodstuffs which 
arc richest in vitamins It maj also be pointed out that lead 
affects the gastro-intcsUnal tract with resultant lo^s of appe 
titc, coated tongue, constipation and colic, that arsenic taken 
bj mouth mav also affect the Intestines and lead to diarrhea, 
and that phosphoru^ can impair liver function to the point of 
causing jellow atrophv Pertinent to this discussion is the 
observation that vitamins, particular!) the antineuritic valamin 
B, are stored in the liver and therefore impairment of its func 
lion ma> well impair us capaat) for storing vatamins hinallv , 
it IS well knowai that for faddist and other neurotic reasons, 
or to reduce weight manv persons diprivc them elves of par 
ticular foodstuffs and thnve, or rather fail to thrive, on poor 
diets In fact I have seen insianccs of polvaieuntis on tlic 
basis of food pnvation To which ma) be added the ob«cn"i 
tion of Mcllanbv and others that even avihzed regular and 
to-callcd ‘ balanced diets ma> be dclicient in certain vatamins 
All this IS said not with a view of specifvinp, much Iiss prov 
ing, an) particular vatamin defect aithougli in pellagra and 
bcnbcri it probablv is the antineuritic vatamin B and 11- or 
G which is lacking 
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alcohol or lead or other toxic substances cause inflammation 
Actually they lead to degeneration Furthermore, if by chance 
they affect the brain, as not infrequently happens in the case 
of lead and alcohol, they cause encephalopathy and not en- 
cephalitis Hence there is no reason to suppose that they can 
or do cause inflammation of peripheral nerves So, too, it is 
well known that lead actually affects the spinal cord more than 
the nerves, and it is a question whether diabetes really causes 
a true neuritis Certainly the diphtheria toxm leads to degen- 
eration and not mflammation Attempt has been made to 
substitute the term “neuronitis,” which is equally unsatis- 
factory All this IS said not with a view to cavilmg or to stress 
a not unimportant theoretical point, but because it has defi- 
nite bearing on treatment Not alone is there a difference in 
the method of treatment of a degenerative as compared to an 
inflammatory process but more accurate understanding of the 
underlying pathologic and etiologic factors may lead to better 
preventive as well as curative treatment 

It IS hardly necessary to stress the obvious fact that to treat 
intelligently and effectively one must first make an accurate 
diagnosis Ordinarily this is not difficult in the large majority 
of cases, but there are times when it is not so easy to say 
whether one is dealing with a polyneuritis, radicuhtis or cord 
and brain involvement Sometimes only a few nerves are 
affected and then it becomes necessary to determine whether 
the syndrome is part of a general or the result of a local con- 
dition Furthermore, it is not sufficient merely to make the 
diagnosis of poljmeuntis, one must find, if possible, the specific 
etiologic factor and try to remove or neutrahze it This need 
of playing detective, so to speak — and that is what it fre- 
quently amounts to — is necessary not alone for the immediate 
treatment of the particular case in hand but for preventive 
treatment Spinal puncture to determine the presence of cells, 
lead and arsenic, is frequently indicated, and so is a skin 
biopsy 

f ' ) In general it may be said that endogenous or exogenous 
j products which act as systemic poisons cause general, bilateral 
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degrees of hyperesthesia of the skin Muscular contractions 
or even contractures make their appearance later in the course 
and depend on the type, extent or intensity and duration of 
the paralyses 

The adage about an ounce of prevention is espeaally rele- 
vant to the treatment of polyneuritis If the opmion is cor- 
rect that avitaminosis plays some role in general polyneuritis 
of whatever cause, it becomes necessary to pay speaal atten- 
tion to diets in individuals who are known or suspected to be 
exposed to the danger of developing the disease, and food- 
stuffs rich in \utamins, espeaally of the B group, should be 
supphed m large quantities Fruit juices, vegetables, bread, 
and milk should be the staple articles of the diet It goes 
without saying that where the possibility of pellagra or beri- 
beri exists attention to diet is of paramount importance So 
too are general hygienic measures and attention to the gastro- 
intestinal tract and to general ehmination In the matter of 
industrial hazards it is obviously imperative to take special 
precautions While many dangers have been removed by the 
consistent application of the prmaples of industrial hygiene 
and there has been gradual elimination of noxious elements 
from industrial products contaimng them, it still is necessary 
to harp on the need of cleanhness and weanng of gloves or 
washing of hands among lead workers, pamters and plumbers, 
for instance Such old dangers as phosphorus in matches or 
arsenic in wallpaper or the presence of lead in adulterated 
snuff tobacco have practically ceased to exist The addition of 
lead to gasolme (tetraethyl lead) has made the ubiquitous 
metal even more prevalent than it is, and so has carbon mon- 
oxide become a fairly important threat, and it is a fairly seri- 
ous question how much the two factors operate to the injury 
of health in general and of the peripheral nerves or the central 
nervous system m particular The control of the excessive 
use of alcohol and the prevention of chronic intoxicabon, raise 
social, economic and psychiatric questions which are not easily 
) answered by the physician alone, but are highly important from 
the point of view of prevention It scarcely needs emphasis 
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tliat Ts soon ns the first signs of symptoms of intoxication at 
\arious occupations make their appearance the worker should 
at once be removed from the source of poisoning and measures 
should be taken to prevent further contact Earlj treatment 
is important to prevent if possible extensive degeneration of 
nerve fibers, for once this happens recover} ma) be incomplete 
or considerabi} delaved It ma} even become nccc<sarv to 
forbid return to the former occupation of indivaduals who ma} 
prove to be particular!} susceptible \s it is Irequentl} diffi 
cult and sometimes impo sible to ascertain the particular cause 
or possible source of the pol}ncuritLs, it is advasablc to remove 
the patient to a hospital for Intensive stud} or place Jiim m an 
environment which es free from the dangers of continued e.x 
posure to noxious agents 

The general treatment of (mlvneuritis is fairl} 'implc This 
applies to ever} case, whatever the cau'c Vo matter how- 
mild the s}'mptoms, the patient 'hould be put to bed, at least 
until it IS definittl} csiablishcd that the condition is not pro- 
gressive and there is no danger in being up and about in 
sivcre cases absolute rest m bed ls imperative, and m verv 
severe ones where the question of bed ‘ores comes up (al 
though this is never so scnou« as m dtseases or injuries of the 
spinal cord), it niav be advisable to procure a water or air 
mattress This ma} add considerabi} to the comfort of the 
patient In some cases csj^ariallv in alcohol and arsenic 
neuritis, there Is 'cvere Ip-peresthcvia the skin of the hands 
and logs and feet is ver} tender, and patients suffer cxcriiciat 
ing paias on even light touch It frequentiv lucomes neccs 
at} to keep clothes off the limbs, to si-e to it that the covers 
an verv light or to u<e wire cag<-s or cradles for protection 
f'en contact wath the air mav lie painful and so it sometimes 
IxtoTies nccessar} to WTap the extremities in «oft cotton This 
Win abo serve to keep them warm, a measure which mav liavt 
'a he mnlorved bv outside beat, such n> electric lamfw sus 
!'' 'ltd over the limle. or clertnc pads placed under them 
air and warm pmi s mav arid grratlv to tin comfoit of the 
t^-ieat, impnivT the arnilation and promote rrcincrv Care 
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should always be taken to avoid the possibihty of burns 
While pol 5 Tieuntis represents a lower motor neuron and there- 
fore flaccid type of paral 3 ^is, the question of contractures must 
not be overlooked They generally make their appearance 
late, but attempt should be made to avoid them from the begin 
mg The legs should be extended to prevent contractures at 
the knees Very often there is both wrist drop and foot drop 
In the former case a spimt padded with cotton may be placed 
under the hand and wrist and, if the parts are not too tender, 
bandaged so as to be kept in place In the latter, the feet 
should be propped up with sand bags or a padded wire cradle 
or plaster cast and kept dorsiflexed The idea is to support 
the weaker, more paralyzed muscles which are opposed by 
their less affected antagonists Unless the feet are protected, 
heavy covers are apt to weigh them down and cause or in- 
tensify foot drop 

With exceptions presently to be noted, medication is more 
or less symptomatic In some cases none is necessary Some 
patients suffer no pain, m some it is mild, and in others it may 
be so severe as to be excruaating and unbearable The ordin- 
ary analgesics may give relief Amidopyrine, acetphenetidin, 
and acetamhd in 5-grain doses, singly or combmed with 10 
grams of acetylsalicylic acid, to which may be added ^ 
gram of codeine to the dose, and more rarely morphme 
Dover’s powder is especially recommended There is no 
grave danger of addiction to codeme but there is to morphine, 
and this should be guarded agamst Continued warm baths 
often act as analgesics, but they are not easy to give m the be- 
ginnmg when the hyperalgesia is marked Diathermia and 
even deep a;-ray therapy may be tried when the pams are very 
severe, particularly if they are radicular in distribution For 
the restlessness the bromides, chloral and phenobarbital may 
be given, and for the msomma any one of the barbiturate 
h3^notics and especially sodium amjdal Although unpleas- 
ant to take, paraldehyde in 2- to 4-teaspoonful doses is very 
effective, especially m alcohohes, it may be given by rectum 
Strychmne, in fairly large doses, is sometimes given as a 
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ionic. It is rather doubtful whither arsenic has an> particular 
\-aIue as a tome, and it may actually be harmful when arsenic 
poisoning c-aists or is su pected If cardiac failure is feared it 
is obiaously ncccs'arv to ndmintstir heart stimulant* The 
diet, as already indicated, should be rich in \atamins appctlz 
ing and nourishing, and frc<h and s-aricd It mat be nccessarv 
to whip up the appetite with bitter tonics or other measures 
\nemia, if present, should be treated wath iron, and li\er when 
indicnteil In laew of the fact tlial achlorhydiaa often t-aists, 
dilute hydrochloric in 30 to 40-minim doses should be gnen 
with the meals If tlie boweb do not mote regularly mild 
cathartics or memos arc indicated Diuretics arc not gener- 
ally necessary Oppenheim tted to recommend diaphoretics 
The \aluc of ilectncal treatment n, considerabU o\cr- 
cstimatcd In the beginning when there is h\ 7 >crcsthcsia, 
hyperalgesia and nerve tenderness, it is obvaoasly conlraindi 
caied If there Ls complete reaction of degeneration it is in 
effective i\s the object, in any ca'c, l» to stimulate a weal or 
paralyzed mu.sclc to activaly the electric current when u.sed 
should be the one which will &au,sc muscular contraction Tor 
this a mild galvanic current ls generallv u'ed later in the 
course, and to avoid pain it is wi'c to tmplov large electrodes 
llassagc LS of considerablv more value, it should be avoideil 
as long as there is tenderness, and it mav be pradualh in 
crea.'e<l in inteasitv and duration \cli\i movements are to 
be encouraged, and pa'sivo ninvcmenls cmplovtal when the 
furnirr are impo sible lied sores very rarilv occur on the 
bofli They should be trciteil surgicilly Should contrac- 
turis ocair because of neglect or despite care attempt should 
l-t made to overcome tlicm bv means of passive movcminls md 
stretching of mascics On rare occa. ions tenotomies rspecuallv 
el tl e tcaulo achillis, niav be indic ited '^omettme-s braces niid 
''hr- onhojndic mea.surcs mav bi-come neccssarv 

Veng the sjHxial tape- alcoholic polyneuritis hold* 
'-'*1 Ji’jcr It generallv f<curs in chronic and cnasistenl 
t'pei* ei|ifcially whiskv drinVer \norr\ta, 's a rule, pm 
zed accompanies the polvneurilis Sim Icndernr'i iv 
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apt to be especially marked and nerve tenderness pronounced 
In addition, the patient may suffer from gastro-intestinal up- 
sets, more particularly vormting and diarrhea, and the liver and 
the cardiorenal systems may be involved Insomnia may be 
a very distressing symptom, and depression or exatement, 
even though there be no outspoken psychosis, may occur at the 
beginmng or during the course of the illness Not infrequently 
a true Korsakoff psychosis, with marked impairment of mem- 
ory, confabulation or filling in gaps with fantastic tales, and 
disorientation with impairment of judgment or even delusions 
coexist Acute alcoholic intoxication with halluanosis is not 
usually accompanied by pol}meuritis There is no doubt that 
m addition to the alcohol avitaminosis plays a very important, 
if not the sole and ultimate, r61e in alcoholic polyneuritis The 
problem in treatment, aside from the general methods, con- 
sists in eliminating the alcohol and supplying the dietary de- 
fiaency It is well known that want of vitamin B causes 
anorexia (not to mention the fact that alcohol itself causes 
loss of appetite by impairing the gastric function) , this m turn 
prevents ingestion of food and further depnves the patient of 
the necessary vitamin, and so a viaous arcle is estabbshed 
The aim therefore is to break this arcle Unfortunately we 
have no vitamins at present which can be given parenterally, 
but attempt should be made to force food Yeast or commer- 
cial foods nch in vitanuns should be added to the diet outhned 
above and so should dilute hydrochloric aad Sedatives are 
generally also necessary It frequently happens that the 
dietary treatment has good effect on the mild mental symptoms 
Korsakoff’s psychosis is apt to persist long after the poly- 
neuritis has cleared up In robust mdividuals the alcohol 
may be withdrawn at once, but sudden withdrawal may pre- 
apitate dehnum tremens Hence when this is feared, or when 
the patient’s general health is very poor, or when cardiac fail- 
ure threatens, the alcohol should be withdrawn gradually or 
ven both as a stimulant and sedative if necessary In any 
se It IS well to guard against deceit and clandestine drinking 
y removmg alcoholics to a hospital for strict supervision 
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For the rest, the treatment is like that of anj other poH 
neunti'' Tlie alcoholic tjfe ma> last for months and months 

Ginger or jakc paralysis is due to tnorlhocresil phos- 
phate added to the alcohol The problem ls to detect the 
adulteration and admini'ter general treatment. 

Pregnancy polynenritis frequentU simulates the alco- 
holic varieta, even to the point of being associated with a 
Korsakoff p.s\chosis In fact the earliest tj’pe of neuritis and 
psjehosis described bj Korsakol? xrxs tbal of pregnanej 
These ca.sc3 are ina-anabh preceded bv pcmiciou.s \omiting 
Thea are apt to occur in aoung aaomcn betaaeen the ages of 
t«cnt> and lliirt> and in pnmiparas The aomitingmaj ocair 
either in the beginning or toward the end of the prcgnanca 
inicrcfore, if the slightest sjaiiptonas of polaaicuntis should 
make their apjiearance, it becomes impcratiac to stop the 
aomiting or empta the uterus And since we are mo->t likcla 
dealing aaalh on aaitamino-ls polancuritis the treatment must 
be directed to the specific cause and attempt made to force 
food 

It 15 questionable whether lead neuritis is a true polj 
niuritis It Is frequenti) sehctiac so far ns the peripheral 
ncraes art concerned often inaolaing the radial ncracs and 
paing nst to WTist drop but fret|uintla ‘paring the brnchio- 
radiahs and caen the triceps, and is e smiialla motor in clear 
aacr to that pains arc commonla absent The proliabiliia 
therefore is that aae are dealing adtli a segmental Icsiop, and it 
IS true that the spmal cord is afiected lie maa leiae out ot 
conudi ration llic occa.ional coexistence of lead rnccphaln[)- 
a'ha with the accompanaing mental changi- of an organic 
rciturc The treatment essentialla consists of prcaenliun, and 
a blue hni on the gums constipation had robe anemia or 
tl|);ilmg of till ml cells should give ample warning Some 
tar. nnm of lh(s.r exist and it Iiecomes, ncci sara to examine 
Urine and feres and spmal lluiel for lead '■j-rcjal earc as 
*'’thr eWnhnesH eif apparatai atid chemical puma iif teagcm 
‘ mr in because of the nide-pread oceiirrrnce of lead \ 
^ lor bu>-|irctr(is<iijiic s|mla to ilrtcnnine the pre (rrc ol 



954 


I S \VECHSIXR 


lead in the skin is regarded as a more accurate index than the 
other tests In view of the fact that lead is so prevalent and 
that tetraethyl lead is now so commonly employed, it is a ques- 
tion whether the mere presence of lead in a given case is the 
only cause, but the answer obviously depends on the quantity 
found — and on the response to treatment Sometimes lead 
deposits can be demonstrated in the bones on x-ray films, espe- 
cially in the epiphyseal lines in children 

The treatment of lead neuritis consists of detoxication and 
of special diets The former must not be earned out too 
rapidly The lead is deposited in the bones and is eliminated 
very slowly Magnesium sulphate used to be given both as a 
cathartic and as a chemical to combine with the lead and faah- 
tate its elimination A more specific treatment recommended 
IS the administration of ammonium chloride in 1-Gm doses , 
ivith each meal, increased every other day to 6-Gm doses 
Ammonium phosphate in similar doses may be given alter- 
nately with the ammonium chloride The injection intramuscu- 
larly of one ampule of colloidal sulphur, up to eight doses, every 
three days is also recommended Calcium lactate or gluconate 
m gram doses with meals and alkahs have considerable value 
In addition, dilute hydrochloric aad is given before meals, 
and the patient is made to drink ten to fifteen glasses of 
metal-free water daily The food should be seasoned with 
chemically pure salt, preserved foodstuffs and those canned in 
metal containers should be avoided, all foods, especially fruits, 
should be fresh, sugar is to be avoided and honey substituted, 
alcohol should not be partaken of, and sea food is not to be 
eaten All food should be prepared in iron or enameled cook- 
ing utensils and kept in glass or porcelain containers Obvi- 
ously the meticulous care in the preparation of the food has 
for its object the exclusion of all possible sources of lead con- 
tamination, but it may not be easy to carry it out in all its 
details More important is the prevention of further mtoxica- 
^tion from the original source and the ehmination of the lead 
■etained in the body Owing to the tendency to constipation 
chthartics are necessary Periodic exarmnation of the urine 
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and further spectrobioscopic examination of the lead content 
of the sUn will indicate the extent of the elimination and the 
measure of the success of tlic treatment 

ThaUlmii acetate neuritis is caused b\ the use of dcpil 
atorj pastes containing it Their use should be forbidden 
The poison causes hyperemia of the mcningi-s chromatoKsis 
of ganglion cells, and degeneration of ner\t fibers In add! 
tion to involvement of the peripheral nerves causing pol) 
neunlis and of the cerebral nerves causing various palsies, 
there is also clouding of consaousness, coniu-ion di onenta 
lion, mental deterioration, myoclonic and choreic movements, 
and convulsions TTic treatment is cssentnIK eliminative and 
palliative and follows that outlined for general ncuriii 

Arsenical neuritis has become comparativelv rare It 
Used to be much more common when it was ibeil rather ex 
Ittisivciy in industry and Tovvler's solution ii ed to be given 
rtgnlarly for chorea Evidently the ingestion of arsenic or 
hs mhalation is more conducive to pohne units than its in 
JKbon intravenously Taken by mouth it mav cause diarrhea 
and vomitmg, and coughing and edema of the cj chds Except 
for the fact that affection is apt to be painful and accompamed 
lb 'cnsoty changes the picture docs not diflcr from that of 
other neuritis However there may be present pigmcnta 
tion ot the skin and exfoliative dermatitis The arsenic can 
found in the unne and spinal lluid nnd can be demonstrated 
'0 the skin, hair and panngs of naik i\s arsenic is eliminated 
father rapidly and well, nil that is ncecs-ary is to stop the 
'■ f of the drug and treat the general condition i\ hen more 
'*pai rhminatlon is desired, h: Cm of sodium lino ulphalc in 
t'enic VT 3 i£r mjected intravcnouslv cverv few days 

^Mercury polyneuritis, which is verv rare is like any 
" rt neunlis except that ft is accomi»3mrd hv marked gingi 
coated tongue, foul odor from the mouth and gaslro- 
'"laal symptoms TIic treatment consists m slopping llir 
“yo-.ltation of the drug and of gcniral mtasurcs 
diphtheritic polyneuritis has become verv ran, thanks 
s Schick test and the use of toxin antitoxin Its preven 
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tion therefore depends on the prevention of diphtheria and its 
prompt treatment if it develops When neuntis, which is a 
true toxic-degenerative process, does occur it is apt to appear 
after the acute throat condition has cleared up, within two or 
three weeks It may follow mild and overlooked cases Neu- 
ritis has also been described following diphtheritic wound 
infection of the extremities The paralysis affects the uvula 
and palate and may involve other bulbar nerves, such as the 
laryngeal and the spinal accessory At times there is wide- 
spread involvement of the peripheral nerves, with paralysis of 
the extremities Very characteristic is paralysis of the ocular 
nerves and espeaally of visual accommodation Extremely 
dangerous and often fatal is the mvolvement of the vagus and 
of the phrenic nerves, but death in diphtheria may be due to 
myocarditis It is important therefore to be on the lookout 
Aspiration pneumonia from paralysis of the glottis is another 
serious danger in diphtheritic paralysis The treatment, aside 
from prevention, is supportive, and consists of measures to tide 
over the immediate dangers, and of the general care given ui 
any other form of polyneuritis 

Diabetic polyneuritis is more likely an expression of 
cord involvement, it does not run parallel with the seventy of 
the diabetes, it is as a rule not very severe, often clears up on 
general dietary treatment, and demands comparatively simple 
measures If the suspiaon is correct that the neuritis is due to 
vitamin deficiency aggravated by the need of withholding, 
because of diabetes, of the foodstuffs rich in vitamms, then we 
are faced with a viaous circle from which there seemingly is no 
escape Fortunately this is not so With the use of insuhn one 
may be permitted certain foodstuffs which otherwise might be 
forbidden Diabetic neuritis may recur 

Infectious polyneuntis belongs in a speaal class by itself 
and possibly represents the only true type of inflammation of 
the nerves justifymg the term neuntis It is probable that m 
those cases we are deahng with a general disease of the nervous 
^ystem, either part of or akin to the raemngomyeloradicuhtis 
of epidemic encephahtis In any case the syndrome is char- 
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icterizcd b> fc\cr, b\ incrcafe of cells in the spmal fluid, 
Thich betraj's an indammalory reaction, and b> the occurrence 
)f cranial nerve paral>sis Bilateral facial ncuntis or diplcjna 
naj occur, and the ocular nervas are often involved The dis 
'^'e, vvhicli Is pos'iblj due to virus infection, is much more 
icule and more serious than other forms of poljaicuritis and 
iiav terminate falallj The treatment in the bcRinnmg, there 
fore, is that of anj acute infectious disease Once the acute 
ivanptoms have subsided the residual peripheral nerve palsies 
ire treated like an> other form of peripheral neuritis There 
s sucli a condition as an ascending mono- or poljaicuritis from 
1 local infection It is cttremelj rare and therefore diflicult 
o foretell or to prevent The rare occurrence of neuritis fol 
oiring injection of tetanus antitoxin is ctjuallj difiiciilt to pre 
het or prevent It is a question whether puerperal poly 
louritis fs due to infection or to metabolic disturbances The 
aregnanej polvaicuntis ahead} alluded to is certainlj not due 
;o infection unless this happens to be intercurrent In nnv 
rt'c the 'jaidrontc is like that of anv other neunti' the prog 
nnsis fs gcncrallj good and the treatment that of other forms 
Ihe polv ncuntis occurring in dengue fever is charactenred bv 
involvciiitnt of the cerebral nerves, especiallv the vagus, and 
lij marked asthenia 

Erythredema polyneuritis, also knnwai as acrodvaiia 
pink disex'e and dcrraatopoIvncuritLs occur- gciicrallv m 
voung children m the form of small qiidcmics It begins 
gradiiallj walh ajialhv and anorexia or n-sth -nc.s and insom 
nia and Ls followed bv cutancoiLs irritahihtv tedne-s and 
•welling of the face, fingers and toes and dixiuamation of Ihe 
palai! and ‘olcs Tlic cutanoou- scn-atinn i- impaired and Ihe 
tePexes arc lost Thi afioction Ix-ls from two to sight mnaih- 


-1x1 gcneraltv ends in recover} In fatal cases necroji-v diovvs 
'me peripheral ncuntis in nddilion to inllammalorv ehangr-, 
*1 t’w ccniral nirvaiu svstem It i not known whether ihi 
s' e is due to an infrsdion or is the result of fiK-l dcficiencv 


'athal gcnsral trsatmrnt attsmjit i- iinds to force 

rich III vitamin- Local -osithing ap,ihration« are recs^ 
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sary for the itching and other skin manifestations, sedatives 
are given for the irritability and the insomnia, and the neuntis 
IS treated hke any other type 

Carbon monoxide polyneuritis comes on after the acute 
intoxication is over and is apt to involve single nerves, al- 
though it also is bilateral and may affect the optic nerves 
However, more important and more senous when it occurs is 
the involvement of the basal ganglia and other parts of the 
brain with the resulting s}mdrome of paralysis agitans and the 
mental changes ranging from slight memory impairment to 
amnesia, psychotic mamfestations and mental deterioration 
The treatment is purely symptomatic The mental changes and 
particularly the paralysis agitans syndrome are apt to persist, 
the neuritis may clear up 

Leprous polyneuritis is merely one mamfestation of gen- 
eral leprosy Aside from the trophic and other skin changes 
the nerves may be thickened and palpable Single nerves are 
asymmetrically mvolved Obviously the demonstration of the 
Hansen baallus proves the diagnosis The treatment is with 
chaulmoogra oil or its esters, but must be essentially pre- 
ventive 
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SALT THERAPY IN ADDISON S DISEASE 
Tiir fip;t step in the (h'^:o\crj of the \-nluc of sodium 
chloride in the trcitmcnt of acute adrenal insufliaencj dates 
back to the ■A'ork of E J Riumann and S Kurland ' These 
workers obscrccd that 'odium In the blood 'erum of adrenal 
cctomued rabbits was decreased bj IS per cent and the 
chlorides were decreased b\ 5 per cent 

Marine and Raumann* then found that thej could pro- 
InnR the li\cs of ndremlcctomired cats from five to fifteen 
daj's bj da!I> injections of 50 cc of normal 'aline. That the 
sodium, rather than the chloride, was the important ion was 
demonstrated b) their abihn to keeji cats ah\c for an ascraKe 
duration of 12 S daj-s with the equivalent amounts of 'odium 
acetate 
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moval of one gland caused no diange, bilateral adrenalectomy 
was attended by an immediate decrease in the sodium of the 
blood serum, with an increased sodium output in the urine 
The serum chlorides showed a corresponding drop with an 
increase in the unne chlorides The potassium and calaum 
balances were undisturbed Harrop ct al'^ confirmed these 
findmgs on bilaterally adrenalectomized dogs 

The definite connection between sodium and dysfunction of 
the adrenal cortex was later clearly shown by Loeb ® He fol- 
lowed the response of a patient with Addison’s disease to the 
feedmg and withdrawal of sodium chlonde over a penod of 
SIX months That a definite correlation exists between the 
chnical condition of the patient with Addison’s disease and the 
changes m concentration of sodium m the blood was demon- 
strated The symptoms of severe adrenal insufficiency in his 
patient were reheved by the administration of sodium chlonde, 
the improvement lasting for a period of five months, during 
which time she ingested 7 Gm of salt daily in addition to her 
diet Furthermore, a withdrawal of salt resulted m a recur- 
rence of symptoms of severe insufficiency which were agam 
treated by the administration of sodium chloride with the result 
that the patient became symptom free m nine days 

The level of serum sodium paralleled the chnical picture, 
the figures being 108 imlh-equivalents per hter one week after 
admission, 133 following adrmnistration of salt for one week, 
140 after three and a half months of continued salt therapy, 
127 after seven days on a salt poor diet, and 138 after the re- 
establishment of salt therapy 

These observations “associated with the evidence that 
adrenalectomy m dogs causes a striking loss of sodium through 
the kidney, make it reasonable to assume that the beneficial 
effects of sodium chlonde upon the symptoms of adrenal m- 
sufficiency in this patient were due to the replacement of 
sodium lost from the body ” 

Working with Atchley, Loeb^ sought to explain the mechan- 
m of salt in the treatment of Addison’s disease 

The S5mptoms of acute adrenal insufficiency closely parallel 
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the sj-ndrome produccil b\ a conlinucd dram of salt and water 
from the blood stream and intercellular spaces, namcl> weak 
ness, prostration, falling blood pressure, nausea and \omiting 
a feeble and rapid puKc, dehjdration, and 'hock These in 
icstigators uondered whether the k\el of scrum clcctrol\-tcs 
m Addison s di'^asc resembled that of bigh intestinal obstruc 
tion, diabetic coma, or cholera Thc\ found that the blood of 
patients with Addi'ons disease contained even less sodium 
than is found in patients suffenng from dehvdration and shock 
due to other conditions In saew of the fact that salt has been 
found to be of therapeutic \aluc m cholera, diabetic coma, and 
high intestinal obstniction, it ccrtainU seemed indicated in a 
condition exhibiting such a sinking similaritv in sj-mptoms 
hrom their clinical obsenatioas and from animal cxpcri 
mintalion, thee hepotlicsize that ‘ the adrenal exerts a regula 
tore efiixt upon the sodium metabolism through tlic medium 
of the kidnees, and that when the adrrnaK arc remoeed the 
rale of soeliuni excretion is abnnrmalle increa cd to tin delri 
ment of the evholc organism Thee further conclude that al 
llinugh sail feeding will not maintain lifi for more than three 
weeks in completele adrenalectnmized animaLs, ‘ mimeroii 
phjstologic and rlinical rlistiirbance* of aniti suprarenal in 
suflicicnre nine be corrrcterl b} the ingi-tion of large amounts 
of sodium chloride without ane oihir ihrraprutic measures 
llarrop in an excellent rceieee of the di'ra 1 and current 
methods of treatment reported a ca es in eehich elirts high in 
sail rimtint productxl great clinical improeemc-nt Ttu-e 
cases reveieed no cortex lie abo propo ed the withdrawal of 
alt from the lint as a gooil ihoiigh somiwlial (hiigenm ihag 
no 111 test for Xihh^on s dura r 
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four hours The improvement was maintained on 10 Gm 
sodium chloride daily in 2-Gm doses in milk In this case, 
however, only a small nse in the serum sodium was observed 
in spite of the fact that the patient’s symptoms apparently im- 
proved enormously 

None of the investigators regards the use of sodium as 
curative and although in the few cases treated exclusively 
by this method, universally good results have been reported as 
far as symptomatic relief is concerned, one cannot predict the 
length of time a patient can be maintained by means of salt 
therapy alone 

The following case seems to throw some light on the ques- 
tion 

In a patient whose symptoms dated back only six months 
prior to admission, intensive salt therapy was ineffectual in 
prolonging life to any great extent, as compared with cases 
previously reported Although both sodium and chloride of 
the blood serum were decreased on the salt poor diet and were 
satisf actonly increased by high salt intake, although the blood 
pressure was somewhat raised and the patient recovered from 
one attack of bronchopneumonia, he did not show any marked 
amelioration of his other symptoms and died six weeks after 
admission At autopsy it was found that tuberculosis had so 
extensively destroyed both adrenal glands that no normal 
glandular tissue could be demonstrated 

The details of the case history are as follows 


Tbe patient was admitted to New York Hospital December 4, 1934 

First admission of a thirty-five-ycar-old male of Norwegian extraction 
complainmg of fatigue, easy exhaustion, anorexia and vomiting of six months 
duration 

F amily Bislory — One brother died of tuberculosis when patient was five 
years old and one brother died of tuberculosis when patient was seventeen years 
old Patient bad a one-year exposure to the second case and hved in the same 
house with the first 

Personal History — Measles and whooping cough in childhood — influenza in 
1918 Intermittent cough for past fifteen years General health was good At 
^the age of twenty-eight he had a chancre which was treated over a period of two 
and one-half years with arsphenamine, bismuth and mercury At the conclusion 
j of the treatment he was told that his blood and spinal fluid were negative 
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Frfsrnt /ITrtfjj— The compUhiU of nsy fatigue exhaustion ind di^poca 
on exertion anorrxU nausea xormtlne and low back pain had been gradoall} 
merra- ins during the »U inonthi prior lo admLrion Three monlhs aco he 
treated with iHer but wai not able to tolerate It and derived rw benefit!. 
Patebo of a dirty jrBow color and brown patchy ptraenlatlcm of the hpa 
were noticed b> the patient and friersds two lo three months ago lie was In 
another bc<pllal for one week durlne ihh time but r’ened hlm*elf ool During 
the six months bis welcht dropped from 190 to 1'^ pound He was e^'peciaUv 
fond of salty foeds, dldlkjng eweeb and condiment! 

Pkytkoi Frarntnation — Temperature 363 C Blood prr^nrre 90/60 om 
The es^tbl Crsdlngs mere Crajhh tan plgmenUlIon on hands, wrhti 
and neck and below left clavicle Dark pray pigmentation was noted on lip5 
burral mocou and liard palate 

The patient jeemed rTvenlall) dutt. Ho hearing wax Impaired and be had 
marked oral wpdj 

The luna were normal 

The heart tourvdt dltant whh a toft ly'rtolic murmur at the apex 
The liver nlee wav palpable 1 cm below the trxtal margin on derp In 
ipiratl m 

There w*> weakrictv and wa ting of the eitrrmhiea 
There n-aj a charwre Kar «rn the pnsb and xar of bubo in kft Inguinal 
region 

Ijif etolrry FindiftCi Urine *^peofic gravity li}J to ITI* R acid No 
all wfoln Nn »uf4r Mictokcj ic (Xta Iona! whhe L4c*od corpUKkn >!ai 
Imum coneentntlon 1 

FreJ Hftnoclobia per cent lletl Ikod rirpumlei if .OAT) A\'h!te 
Mood cotpwirj 7000 to IJ/XiO Differential \duU poKtamphnnjclrars i) 
per cent Immature polymrrphonuclein 3 per rent Iverphootn J pa emt 
monocvirv IJ |<f cent er>*inorhfl» 7 In ft pa cent hvvrhr<< | to J per ernt 
fv riine dugrr^tlc 4 plus wirann r*- ative 
n fjl/ I 0 rnnrmi! irp In 04) 
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EKG Left axis deviation and low amplitude and splitting of the QRS 
complexes 

X-Ray Flat plate of the abdomen showed a calcified mesentenc gland, 
but no calcification of the adrenals The chest plate showed inaeased peri 
bronchial markmgs 

TubercuUn 0 1 mg 3 plus 

Course As a diagnostic procedure the patient was put on a salt free 
diet for three days There was some mcreasc m the symptoms and the blood 
pressure fcU to 66 /SO mm Salt was then forced by mouth, vem and dysis 
Most of the salt taken by mouth was vomited 

Electrolyte studies 

Patient’s normal level after 3 days salt poor after S days forced salt 
Sodium 128 S m.eq 125^ mnq 135X) meq 

Chlorides 910 mnq 8 SX) mnq 1010 meq 

CO 3 62^ meq 622 meq 

The patient was then given 15 to SO Gm sodium chloride a day averagmg 
25 Gm a dqy 

On the second day of the forced salt therapy, December 18, 1934, the tem- 
perature rose to 40^“ C , pulse and respiraUons were increased The pa- 
tient became irrational and uncooperative but had no coraplamts 
mation of the chest was at first clear but subsequently rfiles appeared m both 
chests and dulness and dimmished breath sounds at the right base posterior y 
An *-ray of the chest at that time showed a pneumomc process on the ngM 
The high fever and pulse persisted for almost a week then gradually return 
to normal, with clearing of the signs m the chest From January 2nd to 
he was up m a chair nearly every day for ten to fifteen mmutes 

A dafly salt intake of 20 to 30 Gm was instituted by diet and ent^c 
pdls and a high caloric mtake His general condition improved shghtly u 
he was still so weak he could not sit up unaided He was irrational and rKt 
less much of the time About January 9tb the caloric mtake began to a 
with the patient vomiting one to three times daily and refusmg food a 
blood pressure which had risen to about 95/60 mm agam fell to 76/60 IM 
He became drowsy The salt mtake was still kept between 20 and 25 m 
daily 

On January 14th the temperature rose to 39° C (by rectum) and rem 
at about that level Respirations became rapid and shallow, pulse weaker, c 
patient comatose He expired quietly on January 16, 1935 

Clmtcal diagnosis Addison’s disease due to 
Tuberculosis? 

Simple atrophy?? 

Syphihs??? 

Autopsy findings (Significant ) Gross The lungs showed a fibrous scar 
of the left apex with a few calcified nodules m the lungs and tracheobronchial 
lymph nodes Bronchopneumonia of both upper lobes, congestion and edema 
of both lungs were the other findmgs 

The right adrenal weighed 100 Gm^ the left SO Gm The capsules were 
thickened, somewhat adherent to the surrounding tissues and on section no 
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cortical or roedanary idrenal fubslance coold be HcnliCwL Tbe entire thsue 
waa tompo^ of Inrrubr hUnda of >cnow »oft caaeous material and Ualdi 
white filtrilbr cntmectlNc tliHie m which there were a few firm nodaW 
Tnberclcs fa pcripaBCTcatic lymph nodes fpken and lK*eT 
Cald&ed nodules fa periponcreatk lymph nodes 
Ilemodderoiis and anlhracosls of tpleen which welched 310 Cm 
H>'pcrpla la of abdominal Ijmph nodes 

LjTnphalic tL ue of lermfaal Beam and colon srai swollen and projected 
Into the lumen of the Intellnc with tmall >tllow nodules scattered Ihrouph It 
ilUroscofic Two rectkins of the adrenals were prepared In neither 
WTtion was there an) eiidenre of cortical or medullary tissue from the idfenal 
plandi The center of raeh rectlon was occupied by a larpt area of aodo- 
t*hlhc caseous material, this was surrounded by a Urpe fibrous tissue tnavs fa 
whkh there were mall IstkoI pUnt-ceO tulwrclr* On mlaoscopJc eiamlnatloD 
of the swollen area of the small fatcsiine the entbc mucoca was found to be 
fahltraled with hrre numbers of !)Tnphocytes — the whole rubmueo^ befap 
conitrted Into a Pocri patch 

Dacirtirtflpcdl Pentmortem cuhuta of (he lunps and ipleen were sterile 
and nepitlif for add fat bacilU Po^lmorteto cuUurrs of the adrerul elands 
srrre po itKe (or acid fat bJcflll 
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TREATMENT OF rrCmNG IN HODGKIN’S DISEASE 

iTCHiNc IS sscll known to be a common S}Tnptom in Ilodg 
kin's disease Those who follow comparatn clj hrge numbers 
of exscs throughout their count obserse that in a high proper 
tion, at Ica.st 20 per cent itching is present at one time or an 
other Complicating disexses, probablj hanng no direct rcLa 
tionsliip to tlic Hodgkin's process, such xs urticaria, ccMma, 
scabies, epidermoph) to-is and diabetes, ma) lie tlie cause of 
tile Itching Naturnllj, If it appears obtioiLs that the itching 
is due to some unrelated condition tilt treatment to in. giaen 
is that whicii is appropriate for the dnexse in question How 
eacr, since Hodgkins disease nn\ itself produce lesions that 
resemble, or perhaps are identical aaath some of the dermatoses 
Jii't named, and since fn that ca e such lesions ma\ not aield 
to usual dermatological measures it is important to rcalire 
that relief nia\ be obtainesl onla when the Hodgkins lesions 
base been sought out and nuadi to regress 

We hasp thin to considir the varinu wacs. in which Hoslg 
kin s disease becomes directls resiKinsilde for ftching alone or 
itcliing lesions of the skin llic mo t common wa) is not ex 
plain.ablr at present besom! the statement that it ‘efm.s to Ise 
one of the general toxic niandestations and that it i a warmng 
that actism Hixlgkins di ea c is prc'int somesshere in the pa 
tlcnt's iiixis , ami prohatds to a con idersh'e extent Tills 
artise disease mu t ilicrcb te Iw found if jss Ible, and 
itiadualrd 

The Katlia of the raam foci of actise d n e rxax be 
li’Ilt) sdiilous in the rarhef anl intern oln'e ta^es IXTsia 
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external or palpable internal masses, or foa that can be dem- 
onstrated roentgenologically, as m lungs, gastro-intestinal tract 
or bones, are lacking, it is well to recall how much more disease 
IS usually found at autopsy in the mediastinal and retropen- 
toneal nodes than could be demonstrated dunng hfe, and to 
assume that these areas need further irradiation In the term- 
inal stages one is justified in suspecting also a pronounced dif- 
fuse involvement of the marrow of the bones At such a stage, 
however, one is frequently inhibited from giving any consider- 
able amount of radiation because of severe depletion of the 
blood Transfusions may temporanly reinforce the patient’s 
blood enough so that some further treatment may be given 
Experience with Heublein’s method of prolonged low-intensity 
irradiation of the entire body in suitable doses, and with 
methods of mtermittent irradiation of the entire body, or large 
sections of the body, has demonstrated that by those means re- 
hef from itching, as weU as other symptoms of Hodgkin’s dis- 
ease, may sometimes be obtamed m cases m which examination 
fails to disclose localized lesions, or m which the process is so 
generabzed that treatment by local irradiation seems an almost 
endless task 

This general itching, ascribable at present only to some 
unknown toxic mechamsm, may be so intolerable that the pa- 
tient is unable to keep from scratching, particularly during his 
fitful sleep, and becomes so covered with scratch marks that 
his appearance is that of severe mfestation by scabies Per- 
sistent treatment by ultraviolet hght seems to reheve some 
such cases if the exposures are given so as to produce eventu- 
ally a good tanning without erythema Large doses of calaum 
by mouth, or mjections of calcium mtravenously, may con- 
tribute to rehef Occasionally the use of bromides or other 
sedatives such as phenobarbital may temporanly help to allay 
itchmg The use of the customary calomme lotion with 2 per 
^ cent phenol has been disappomting 
» Attention to the details of bathmg is important for these 
/patients Many have an abnormally dry skm They are 
advised to bathe with mild soap, perhaps one of the superfatted 
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'oaps, and vrarm water, without much rubbing dunng bathing 
or drjing to be sure to nnse off all soap and if the 'kin is 
dr>, to appl> olive oil or almond oil after drjing They are 
usuallv advised to bathe in the morning as the donning of 
clothing immediatelv after a bath tends to prevent undue drj 
Ing of the skin The customarj baths wath bicarbonate of 
soda or bran seem useless in most of these cases, are me«sv , and 
less advantageous than a dailj soap bath, which keeps the 
skin free of accumulations of dead Lajers of epidermis, secre 
tlons, and a’tudates /\s in sunburn, relief mav be obtained 
b> follovnng these rules for bathing, and bv applj ing a good 
quahtj of unscented talcum powder all over the bodv, to 
diminish friction bv clothing Menthol baths mav be useful 
MTien Hodgkin s disease causes jaundice, as b> pressure of 
enlarged nodes at the portal outlet, relief maj wait upon re 
duction of the adenopath> at that site 

There are now to be considered certain local caas« of 
itching in Hodgkins disease Most common of these local 
causes arc the various vxsiblc lesionv of the si in tliat mav be 
dircctlj assoaated with the general process Among these arc 
xeroderma, enthroderma localired ecxemaloid patches, pru 
riginnus lesions, and urticaria, which 'ometimcs as in a recent 
ca'v, appear to progrts to a condition suggesting earl} mvto- 
sis fungoides Ml of these mav be com|)licalrd b> thr general 
Itching and scratch marks dtscribed above The more local 
ized lesions 'uch as the ec/emaloid and pruriginnus dcmiat 
O'cs, maj vicld jirompllv and lastingij to small do es ( 100 to 
300 r) of low voltage unfillererl or vfrj hghllj filtereil x raw 
Actual Hodgkin ' graniiloaia> of thr skin are rare and 'el 
dom Itch to an annoving degree Tliev mil of course vield 
qiiicklj to small do es of lightiv filtrrerl low voltage x riv- 
Sonie Itching, along wath the more tnaimoa Iimnmg [gun 
Uiaj precede and accomjcinv the apj'earanre o'' heq'<- rreler, 
whirh occurs in a gosyl (>crcfns.igc o' ca<r" 1 1 H xlgkia s d 
ra e The svanpto iis of hetjirs mav lie rehcvesl bj tl e rur- 
tealK pojiiibr irratnrnt of jviiiiting the er'irr Ir<un w (h 
v’tslon and bv i rav trevltmn — 'Uj *- 1 uv! l' r a,n (> t’ 
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vesicles, and a moderate dose of deep therapy for the appro- 
priate nerve root level 

Another occasional cause of locahzed itching is involve- 
ment of a particular sector of nerve roots or trunks, and the 
Itching may then be a forerunner or an aftermath of pain In 
such a case, treatment is irradiation of the affected segment of 
the nervous s}^tem 

In spite of all the suggestions given here, it is only fair to 
confess that in a number of cases attempts at relief of itching 
in Hodgkin’s disease have been only partially successful 
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PRURITOS and its TR£AT^^ENT 

“Pruritus” cannot be cxactK defined Nor can tlic sensa 
lion of itchinR be aderluatcl} described Perhaps the best 
dcfinilinn is stiil the rather nauc one first t,i\en b> IHfenrcffer 
nbouttwo hundred j cars bro, which reads ' Pruritus cst tri«tis 
sensaUo, dcsidcnum 'calpcndi CTcitnns ” ("Itching is 
that disaRrccabIc sensation (of the skin — authors) which ex 
dies the desire to scratch ’’) 

Pruntus and its treatment form one of the mo t difficult 
chapters in dermatoloRj , and, |>cthaps, m all medicine To 
date, no characteristic organic changes have been (icmonslrated 
in Itching as contrasted to nonitclimg area*, nor in the *truc 
tures sening these areas Tlius, the microscopic niorphologa 
of pruritus is, as jet, complclelj ob<curi It has no chnird 
morphologj — since itclung frequentU occurs on arcus sMihoiit 
M'lble objectise changes 
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who go through twenty-four hours without conscious or sub 
conscious rubbing or scratching, whether it be on ansmg in 
the morning, or undressing at night, following changes m en- 
vironmental pressure or temperature, or, quite subconsciously, 
while talking, reading, or working 

One of the early discussions on the subject emanates from 
Jacquet This author considered that the sum of sensations 
coming from the integument constitute an harmomous whole, 
and that, when this harmony is disturbed, pruntus may make 
its appearance This disturbance of harmony may be effected 
by an almost infinite number and vanety of causes 

This disharmony may lead to different sensations, such 
as cold, heat, tactile sensations, pains, or itching Certain 
stimuli seem adequate to produce certain sensations, prob- 
ably by stimulating certain specific end-organs to a greater or 
less degree It is the consensus today that the end-organs 
and nerve apparatus recording pain are also those winch record 
itching * 

While we have no definite saentific proof, certain of our 
observations lead us to beheve that the entire sensory appar- 
atus, includmg that for heat, cold, and tactile sense, participates 
m the production of the sensation of itching Nevertheless, it 
IS evident that the sensation of pruntus is pnmanly dependent 
upon and is transmitted by the same sensory apparatus whi 
serves for the sensation of pain * 

The opinion that itching is largely a subpain sensation is 
based pnmanly upon the following observations 

1 Itchmg cannot be produced in analgesic areas, » c , 
those in which pam cannot be ehated, even though the tactile 

* The most modem neurologic concept holds that the same end-organs 
are capable of registering temperature, tactile and pam sensations, and states 
that the tyx>e or quahty of sensation is dependent on the degree of stimulus 
This concept coincides with our observations that itchmg is the result of certain 
minute stimuh, which if increased, or when apphed under different conditions, 
are capable of producing sensations of temperature, of pain or of touch It 
also helps to explain why pruntus can be reheved by the mutation to any one 
of these three sensations 

Unfortunately we cannot in this paper discuss the position of pruntus in 
the newer classification of vital and gnostic sensations 
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'Wise in these areas be normal, vice versa itching can be pro- 
duced in areas in which the pain sense is present, but the tac 
tile sense is absent 

2 Similarly, the thermal sense has been -hown to be dis 
soaated from the sense of itching 

3 No demonstration of independent sensorj points for 
Itching has been made On the contrary’, the sensorj points 
for itching seem to coincide in distnbution mth the sensorj 
points for pain (v Frey) 

d The reflex time for pain and for itching is identical 

5 During anesthesia, the susceptibilitc to pain and to 
Itching disappears almost simuItaneousK 

6 Hypalgcsic areas, i c , those skin areas with reduced 
ftnsiticaty to pain, respond with a sensation of itching to a 
stimulus ordinanlj adequate to produce pain 

As stated, the sum of these and similar obscr\-ation> makes 
■t appear higlilj probable that the sensation of itching is pri 
rnarily a subpain sensation, and further obscmtions have 
shown that pruritus is probablj a subpain sensation of the 
difiuae, not serj accuratelj focussed more unpleasant, grnlo 
NiMc tj'pe of need, rather than of the accurate, sharph local 
^od, cficriltc t> 7 >c of this author We arc in complete agree 
oioit with Rothman in the statement that scratching, pinching 
'lapping, \igorous nibbing, etc, relict c itdting h\ producing 
pain Xpat i 5 ^ pndent endeavors to replace the extnmrH 
'l‘‘ngieeablc protojaathic feeling bt creating a lc<s disagreeable 
^ therefore preferable epicritic sensation * 

I’articularH in \acn of the modem \ocuc for siatrmints 
ttgnrdmg the role of the autonomic nervous svstem in prutiiu 
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we should hke to emphasize that we are here distinguishing 
sharply between the actual recording and transmission of the 
sensation of itching on the one hand, and, on the other hand, 
the snscepUbihty which governs the degree of response to 
stimuli produang this sensation (irntabihty) While the 
actual sensation of pruritus can be considered as recorded and 
earned by the pain-nerve pathways, the susceptibility to this 
sensation (threshold of irntabihty) seems to be dependent, to 
a certain and perhaps great degree, upon the vegetative nerv- 
ous system Thus, when the autonomic nervous system is dis- 
equihbrated (vagotoma or sjmnpatheticotonia), the threshold 
IS lowered and severe pruritus may be ehated by normally in- 
nocuous stimuli, such as, for example, slight friction or changes 
of pressure (clothing, etc ), slight changes of temperature (un- 
dressing, etc ), and mild chemical stimuli (soap, etc ) 

Willie the perception of pruritus thereby becomes depen- 
dent upon the state of the autonomic nervous system, the auto- 
nomic nervous system is, in turn, dependent upon the psyche 
and psychic changes, so tliat the psychic factor in pruritus 
becomes important m two distmctly different ways First, as 
the receptor of the sensory impulses from the skin, which may 
be disregarded by the normal psyche but registered as itching 
in abnormal psychic states, and, second, through a psychogenic 
disequilibration of the autonomic nervous system of the skin, 
which renders the sensory end-apparatus sensitive to ordinarily 
subliminal stimuli Thus, an two different ways, through 
alterations of the psyche, ordinanly nonprungenic stimuli 
may produce itching, or itching of shght degree may become 
intensified to unbearable proportions 

In both the manners described, morbid mental conditions 
(psychoses, psychoneuroses, emotional traumata, etc ) can 
produce generalized or localized pruritus 

While our statement has reduced the underljang mechan- 
isms in psychogenic and neurogenic pruritus to the simplest 
terms, in reality these intricate mechanisms are dependent 
upon variations in the extremely complex interrelationship of 
a great number of factors Thus, hormonal disturbances are 



PRURITUS AXO ITS TK 1 \ 1 MiNT 


075 


important factors and influence both thi pstche ns receptor 
and as a regulator of the autonomic ncri lus st-stem, as nell as 
exerting influences directly upon the vcgnitne nertous s>s 
tern Simibrlv, local and general chemical changes, for ex- 
ample, the colloidal slates and tlic ratio of inions to cations 
such as K, Afg, Na, Ca, and ammonium ratios the chloride, 
brormdc, and iodide ratios, and the presence or absence of 
other electroKaes — are all of Importance in exerting direct 
and indirect influences upon both peripheral and central 
irritabilitj 

It is not surprising, therefore, that in this intricate dote 
tailing of manifold causes each capable of influenang and bc- 
ing influenced b) all the others, a slight aberration in one 
direction should gi\c rise to xaaous arclcs xthicli maj con 
unue to favor itching of ever increasing severity and of long 
duration A simple case in point vxonld be tliat m which a 
local hematogenous chemical imtant produces itching, the 
Itching chats the scratch reflex, the scratching produces hjper 
<mua, the h>peremia cames more of the irritant chemical to 
the scratch^ area, and the vacious circle is started To this 
simple c>clc must be added a large number of contributor} 
factors, such as the local nnd general de-turbaners of the 
autonomic nervous sj stem, the fixation of the p*;)chi- upon the 
pruritic nrca and tin tlicrrh} incrrajrd rradinevs to perceive 
itching and the local alterations of the shin whirh reav pvr 
ri'e to a sort of shin memorv f mnenwlenrua ofjvciiuct ind 
Richel s mfmoire ihmrntaire de la peau ’) 

rhe thernps of such Itchina would l>e nlnirrt hiejir'e 
were it not for the fart that ft ma} omrtimr ofinrIotmnKr 
but one factor in llic geiirtis of a given prutiuis and liv th s 
means mterruit’ a vicioits circle and eArst a cine 
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for this reason that psychotherapy must play such an impor- 
tant role, not only in psychogenic pruntus, but m the treat- 
ment oj all itching, regardless oj its genesis 

When one considers the enormous and baffling complexity 
of the local and general, and of the central and peripheral 
factors which contribute to the produgtion of pruntus, it can- 
not be astonishing that accurate information regarding the 
pathogenesis of itching should be difficult to obtain Moreover, 
there is but little accurate knowledge available, not only con- 
cemmg the functional mechamsms, but also regarding the an- 
atomy of itching 

Despite this paucity of accurate information, most ob- 
servers nevertheless agree that the nerve ends which record 
and carry the itch sensation may be presumed to he very super- 
fimally, usually within the epidermis itself, for areas denuded 
of epidermis do not itch 

Some areas of the mucous membranes — tongue, cheeks, 
conjuncUvae — may itch, but rarely On the other hand, as 
above stated, the transitional mucosae — anus, vulva, bps, 
nares, etc —-are frequent sites of pruritus There is no itching 
of internal organs, nor of the mtemal mucous membranes 

It IS evident that there are many different kinds of pruritus, 
and that, m some, the itchmg may be more superficial, in 
others, deeper For, while in certain itchmg eruptions, su 
as neurodermatitis, chrome eczema, leukemic pruritus, etc , 
bloody and crusting scratch marks are the rule, m other 
equally pruritic dermatoses, such as urticaria and lichen 
planus, visible scratch marks are rarely found In one type o 
pruntus the patient scratches superficially, or only rubs, m the 
other, he ruthlessly digs through the skm with bis fingernails 
or with any other available object 

It IS mteresting to consider the itchmg caused by hce from 
this viewpoint Pedtcuh vestimentorum cause itching which 
almost invariably leads to parallel scratch marks In fact, 
these marks are so characteristic and of such constant occur- 
rence that they form an almost pathognomomc diagnostic 
entenon On the other hand, pedtcuh capitis occasionally lead 
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10 the production of scratch marks, and pcdiruU pubis prac- 
ticTlh nc\cr lead to the production of xnslbic endencc of 
scratchin},, no mTtlcr iiow m;\cic the pruritus 

tinfortumlclj, nnlhtnR is knorni, as yet, ns to the histo- 
pTthologs of itchinp, for the demonstraUon of ncr\e struc- 
tures ivithin the epidermis is tedious, difiicuit, and often im 
pa slide 
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or a comiecUon mih any other pathologic condition, that the 
case may be relegated to the group comprising idiopathic 
pruritus 

The causes of secondary pruritus may be subdivided as 
follows 

I Physical causes — ^heat, cold, changes m temperature or 
pressure, superficial contact with certain objects, such as crawl- 
ing insects, hair, feathers, clothing, etc (while a short, super- 
ficial contact with certain substances normally produces 
“tickling,” a sensation different from and not to be confused 
with Itching, It has been shown that repeated and persistent 
superfiaal contact eventually produces itching even in normal 
persons) 

II Chemical causes — on the one hand, primarily and 
intrinsically prunginous substances, and on the other hand, 
those which produce itching through sensitization 

{A) Exogenous substances 

1 Stinging nettles, itch-powder (mucuna prunens), 
mustard-seed oil, etc 

2 External medicaments — sulphur, mercury, benzocain, 
nupercain, butesin, etc (often due to sensitization allergy) 

3 Other environmental substances — soaps, clothmg, dyes, 
occupational contacts, air-bome substances, micro-organisms 
parasitic and saprophytic, and larger organisms — parasitic and 
saprophj^ic, etc (often as allergic manifestations similar to the 
itc^ng in experimental anaphylaxis) 

(B) Endogenous substances 

1 Substances ingested or in other ways adimnistered en- 
terally or parenterally 

(а) Drugs of speaal importance are Morphine and its 
denvatives, quimne and related drugs, analgesics, sedatives, 
soporifics, antipyretics, laxatives, arsphenamine, metallic salts, 
foreign sera, vacemes, etc , etc 

(б) Foods, especially common sensitizers, such as eggs, 
wheat, imlk, fish, Aeese, and foods- high in purine derivatives 

(c) Inhaled substances, espeaally pollens, dust, silk, orris 
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root, Other vegetable and animal matter in the air, tobacco 
derivatives, volatile substances in perfumes, etc 

(d) Substances ongimting from foci of infection or of 
infestation — bacterial and fungus products, and products of 
intestinal and other parasites, etc 

(c) Xormal metabolites (either because present in in 
creased concentration, or perhaps becau'c the patient has be 
come h)7K-rsensitivc to those present in normal concentrations) 
(/) Abnormal metabolites (it is possible that the itching 
associated with such divergent conditions as ‘‘auto-intoxica 
tion,” th) rotoxicosis, and other endocrine changes, e g, men 
struation, pregnanej, the climacterium, with caranomas, 
blood dj'scrasias, Hodgkin’s disease, liver disease, kidnc> dis 
ease, pancreatic disease, diabetes, etc must, in manv instances, 
lie included in this group) 

III Ps\r/rofi'nrr anti Araruerme Pnin!us — {A) Neuro- 
genic and organic (itching, such as found in tabes, roster, or 
when a tumor or ma«s jiroses upon a nerve, etc.) 

(/?) Neurogenic and functional (itching associateil with 
‘ nniralgias without organic ba'l« etc) 

(C) r >chogrnic and organic (as In tumors of the brain 
brain infections organic psvehoses etc) 

{!)) I’svchogcnic and functional (Itching pre<um[>tivelv 
due to disturbances of the |»-vche without knowai organ'e 
bases— as found under emotional influences such ns fear, 
anger, suspen c or under nervous strain " rte or, as occur 
ring in the functional p<\ chores and in j'scThonnircrrs o' in 
suggestion and autosug..e tim m hvpnn ic 'latssj In In 
teria etc ) 
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logically fully developed cases of the above mentioned usually 
pruntic skin diseases to make it apparent that the skin lesion 
itself cannot be the cause of the pruritus We have seen cases 
of generalized urticaria, of lichen planus, and even of scabies, 
in which there was no itching On the other hand, certain 
dermatoses — such as psoriasis and syphilis, leprosy and tuber- 
culoderms — ^may itch, even though only very exceptionally 
This lack of obligatory association of pruritus with the exist- 
ence of a certain tjqie of skin lesion makes it apparent that, in 
the itching caSes, the lesion itself is not the cause of the pru- 
ritus, but, rather, that both itching and lesions are produced 
by an underlying cause or causes 

It is, therefore, apparent that our classification of pruntus 
accompanying manifest skin lesions (IV) is not, like the fore- 
going categories, a causal classification For example, the 
Itching in urticaria, when causally classified, would, m most 
cases, fall within the group of cliemical endogenous or exogen- 
ous causes, that of eczema, prurigo, and neurodemutes, with- 
in the same categories, that of scabies, within the chemical or 
physical exogenous causes, and that of the leukemias, Hodg- 
kin’s disease, etc , would, presumably, fall within the group 
caused by endogenous substances 

TREATMENT 

Causal treatment of all the above forms of pruritus is, ob- 
viously, the most logical one, and that which is the most 
promising of permanent success This treatment, consisting of 
the removal of the cause or causes, must of course be just as 
vaned as the causes themselves, and a discussion of this 
therapy would embrace a major part of dermatologic, medical, 
and surgical therapeutics We must here hmit ourselves to the 
statement that the cause must be sought for exhaustively m 
each and every case, and that, when discovered, the cause 
must be eradicated or combated by all available methods of 
therapy 

While some cases of pruritus cannot be cured permanently 
without removal of the cause, synnptomatic measures can be of 
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benefit in almost all cases, and, in nianj eases, even without 
knowledge or removal of the cause, s>Tnptomatic treatment 
will sufiicc to ellcct a cure 

In outlining the treatment of pruntus, it 'cems to us best 
to follow Uic chtssification laid down bj Rothman 

Causal Therapy — As stated above, a detailed discussion 
Is impossible, as it would extend far bejond the limits of this 
commumcation The best results of causal thcrapj arc 
achieved principall} through antiparasitic measures in pan 
sitic disease, through diet and insulin in diabetic pruntus, and 
through X nv treatment of the skin, spleen and Ijanph gkands 
In leukemias and Hodgkin s dtseasc Moreover, in the case of 
malignant tumors of gallstones, of proslatic hvpcrtrophv etc , 
tlirougli the indicated mcilical and surgical treatment, and, in 
purilv psvchogenic (livsterical) pnintus, bv psjchotherapj 
Other causal procedures promising rxcelknt results arc those 
in which the environmental causes, contact substances fotx)' 
inhalants and cspcdall) drugs can be found and removed, or 
those in which specific hv])Oseasilixalinn can be accomplLslicrl 
In Itching which appears dunng the period of sexual involution 
(mcnopau i, etc ) and particularlv in pruritus vulvae at this 
lime injections of ovarian and anterior piliiitarv hormones 
leave bien recommended 1 his form of iherapj mav be causal 
and Is well wortliv of trial 

Indirect Symptomatic Treatment — nii< group cm 
braces Iho'c procniuris which arc directed niither against the 
pnmar) cause, nor purciv against the svmptom liut which 
Influence some iinderlvinp factor or factor- upon which ilie 
Itching depends Tlie-e methods mav be sulxlivaded into ( 1 ) 
fhaienl measure^ (2) If>cal meisures I mler the giorral 
eirasurcs nuv In grouj>cd (<il Procetlurrs wlinh Inllacncc 
tie colloid erjullihriiim and (/ 1 those whirli rfirct the Iialarcr 
oi rlcctrolvars 'luch mi asure- arc u n-illv of Is nrlit in itching 
dee to 'en‘i|i*ations and in tl at di e to evog<-n< -s and ig d „ 
rr ,!• toxin- In the pnxciliire- alt VC referred to a r ii -lud d 
I ’■le 'oaiv, intusiiins of saline or gli su c oiillt-l p 0 nn 
'-•si oilier buck thrrapv *1 cli is ihe i iwcti a of “ t'l t 
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milk preparations (aolan), turpentme and turpentine prepara- 
tions (olobinthin) Calaum therapy, enterally or parenter- 
ally, also belongs m this group, as does the injecbon of sodium 
— or calaum — thiosulphate 

Of the methods here to be mcluded, autohemotherapy has 
proved to be most efficacious in our hands We have observed 
several cases of severe generalized pruritus, even though due to 
lymphogranulomatosis or inoperable abdommal raahgnancy, 
which have responded surprismgly well to this treatment The 
procedure is simple and consists m the -withdrawal of IS to 20 
cc of blood from the antecubital vein and immediate deep in- 
jection mto the buttocks The procedure can be repeated at 
two- to four-day intervals 

Another method in this group is that which seeks to restore 
the balance in the autonomic nervous system The vagotoma, 
which IS not mfrequently present, can be combated by the 
administration of ephednne, adrenalin, atropme, etc In cases 
in which sympatheticotonus seems to predormnate, pilocarpme, 
physostigmine, yohimbin, and ergotamme tartrate may be em- 
ployed The practical procedure we follow is to try a member 
of one group of these drugs and, if the pruntus is not relieved 
(and especially if it becomes worse), to switch immediately 
to a member of the other antagonistic group 

Of the many other methods which could be hsted here, -we 
should hke to mention only generalized ultraviolet hght and 
indirect a:-ray treatment (of the skin surface) , and treatments 
inducmg h5^erpyrexia both by phj^ical methods, such as short- 
wave radio Aerm, hot cabmets, and hot bath, and by chem- 
ical means, such as typhoid vaccine, injections of sulphur 
preparations (Bory), etc 

General measures, which are therapeutics of the underlymg 
disease process, usually also combat the accompanying pru- 
ritus Arsemc, although not proved to be etiologic treatment, 
often helps materially in the treatment of not only psoriasis, 
hchen planus, neurodemutes, of leukenuas and of Hodgkm’s 
disease, but also in the amehoration of the accompanying 
pruntus 
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Siimlarl>, local chemical and j anupWoeisUcs 

ownfenmtants, etc., irhich are used ir p >.al and 

treatment of itching dermatomes i i% have anti- 
f™nUc effect. But the\ are not true antij a i' for their 
tfftctn-eness m reliesing the itching depend.' s n thnr effcc- 
liwiess against the underijnng morbid proet For this 
ttitoti, the} must be properU chosen and suited to the treat- 
■teat of the indisaduad dermatO'Cs Thus nhile Tiild imtant 
(tiO'sarobin, etc.) treatment rvill usuall} albs the itching of 
fsonasis or of a chronic ncurodcrmitis, it mil almost sureU 
mtensifs the pruntus of a highls inflamed and acute 
Such as a rveeping eczema or rhus dermatitis 
Among the indirect s>aiiptomatic treatments of itching 
be mentioned such highU cflcctu’c measures as ultra 
’■tolet treatment. In the treatment of the pruritus of lichen 
P'anus, of diabetes, of pregnane} , and m some cases of pru 
btus \ailvae el am, of ncurodcrmatiUs and of chronic eczema, 
^ well as in the generalized pruritus of Hodgkin s dLseasc and 
of leutcnuas, we hate had crcellcDt results from both local and 
^*uerahied ultrataolel treatments Subenthema dos«, well 
pbw the amount ncccssar} to cause the siiditest wlnrs.s, 
hate protxd the best m our hands Similar pood effect mat 
°^'^'onall\ be obserted from superficial z m\ of the spmr 
(Bonin and Bicnvenuc) 

The local administration of x ravs is the K't method tta- 
*'uh to mention in this categor}, and it Is m our opinion also 
best. In most cases a outstrips all other proccduies in 
rapid amelioration and e\Tn cute of pruntus due to a 
Multitude of causes This melliod i< thercfori the one of 
^•^oe in most cases I\r refer *pecificall} to the ailminatra 
tlnn of fraalonal dmes of unfiltercd x ia\ t\iili the tialmic 
5i!ia»cnte<l bt MacKce and as a is lodat emphnni bs alraos 
^'1 \merlcan dermatolocisis lid fnim if local i tat Izts 
two draubicks (1) Tis emptntment is hn ite<l to a 
'ertiin masinum nuni!>rf of treatmenls to each gia-ra area 
! (2) tlifie arr a sets fro ear's if lirVin: drit"JMme' 
"hich X tat uotoiaK docs n a help tui' cteti ir*- loar^riaate 
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Direct Sjanptomatic Treatment of Itching — ^Many of 
the methods employed here are of composite action and possess 
components which may have indirect symptomatic action or 
even causal effect Nevertheless, direct symptomatic anti- 
pruritic measures may be more or less roughly classed in five 


categories, as follows 

1 Protective Measures Against Exogenous Stvnuh Which 
May Produce Itching m a Skin with a Pathologically Altered 
Threshold of Irritability —This measure is one of the most 
important, but also one of the most difficult Scratching and 
rubbing must be prevented by all possible means Moreover, 
the Itching areas must be protected agamst outward stimuli, 
such as friction and changes of pressure and temperature 
This protection can be achieved by the use of properly pre- 
pared wet dressings, lotions, pastes, ointments, plasters, and 
bandages It is here that not only the prescnbmg physiaan 
and the dispensing druggist, but also the nurse or other indi- 
vidual applying the remedy, must not fail to exerase e maxi 
mum of skill For the improper choice of ingredients or me 
improper compounding of the prescnption and, perhaps stii 
more important, the faulty application of the remedy can ea 
to disastrous results For example, a remedy which is too cool- 
ing or too heating, or the use of an occlusive ointment on an 
exudative or weeping area on which a wet dressing, pas e, or 
loUon would be preferable, may serve only to aggravate e 
itching Furthermore, an ointment, paste, or lotion improper y 
mixed and of nonhomogeneous consistency will produce new 
stimuli and thus aggravate the pruritus But still more im 
portant is the proper application, for a wet dressmg allowe 0 
dry, a bandage which wrinkles and rubs, an omtment no 
properly applied and removed, will engender both friction an 
heat, and, instead of protectmg, will eliat further damage 

The bath is an excellent antipruritic because it is the pro 
tective measure which is the simplest to apply and which 
obviates many of the above-mentioned difficulties , It shoul 
be sufficiently prolonged to bring relief, x e , at least one-half 
hour The patient should be m a comfortable position and 
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wixnt movement The temperature of both water and room 
be constant, and the drying of the skin after the bath 
^ be done carefully and without rubbing Of the \anous 
to be added to the bath, we need menuon here only 
t n starch, hran, oatmeal, and tar 
bis lery important to choose clothing of the proper mate 
texture. Woolens and coarse materials almost nlivaxs 


itching, and clothing which is too tight, too heating, 
protects msuffiacntly against outer changes of tern 
f'f’lme, should be avoided 

’ Pleasures Which Reduce Itching Initabilit} Through 
‘he Peripheral End organs local ane<thctie, 
' 'll in;ected, stop not only pain but itching Unfortunatel) , 
^twfulncss U here limited, for their action is of ihort dura 
they cannot penetrate the intact epidermis cr a n 
;^«Mublo anesthetics, such as cycloform, orthoform, and 
"“came are of some slight value even when applied 0 
tpidermis Benzocaine is probable the mo'l r iiw ■ 

, 8c added to lotions and to psies or " j-’rn, 

"'Veen, However, not onU do mam case f; 

•^'1. but these remedies ail base a sen strong 

and Uius to proiluce itching eruption' J or^'|’> 

^I'O owes It. action to iL. one<theim , 

*Iiould not be in concent ^ 
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sensitization), these drugs often cause itching even in patients 
previously not affected by pruritus Bromides and mild anal- 
gesics are more useful, and sometimes acetylsahcyhc aad, 
phenobarbital, amidopyrine, etc , are of benefit However, 
here again the dangers of sensitization and the aggravation of 
pruritus must be considered Bromides may be given not only 
by mouth but by injection, and m our hands the mtravenous 
mjection of strontium bromide has occasionally given striking 
results Many other drugs, such as valerian, cannabis indica, 
etc , have been recommended 

4 Measures Which Combat Itching by Means oj Its Re- 
placement by Other Sensations — Scratching, rubbing, pinch- 
ing, slapping, and the apphcation of heat and cold are to be 
mentioned here Menthol, one of the most widely used anti- 
pruritics, acts by produang a sensation of cold Moreover, 
through the production of a mild sensation of cold, the blood 
vessels become constricted, and the threshold for itching is 
altered 

5 Measures Which Reduce Jtching by Means oj Psycho- 
genic Effect upon Somatic Pruritus — ^As we have stated before, 
every itching dermatosis, regardless of cause, may, to some 
degree, be amenable to psychotherapy The proper method 
to be employed must be sought for in each case It may vary 
from simple distraction to suggestion or psychoanalysis The 
success of these measures depends on the degree of confidence 
which the physician inspires in the patient 

***** 

In addition to all the therapeutic measures we have out- 
lined, it IS, of course, necessary to consider the general health 
and hygiene of the patient, to regulate the diet, exercise, bowel 
function, rest, and other habits and ways of hfe 

In closmg, we should hke to emphasize that pruritus is of 
importance for two mam reasons First, because continuous 
pruritus and severe pruritus may m and of itself be one of 
the most horrible tortures which a patient can undergo, some- 
times leading to a complete disintegration of the morale, and 
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occTsionallj to suicide Only those who hitc 'cen a true 
priintic crisis or who ha\c treated inant ilcliing patients, or 
uho thcmscUcs hate suffered from itching, can appreciate the 
gnt-ilt of this aflliction Hut itching is importint, not onl> in 
Itself but al'O because it tm\ lead to the discotert of a 'en 
ous underijing maladt of which it mat be the first mini 
fcslation It L, therefore, obligatort that in all pruritus of 
unknottu cause the phjtiaan carefullt intcstigate for the 
presence of such morbid states as diabetes, liter disease, kid 
ntt trouble, abdominal and other maliguanl tumors, and of 
blood dfscrasias and Hodgkin’s disease 
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by reflex constriction of the arteries But unfortunately these 
beneficial effects are in part counteracted by dilatabon of the 
capillaries which results in oozing of blood We can increase 
tlie natural vasoconstrictive response by the local apphcabon 
of heat or of cold as first aid measures It is for the same 
purpose, too, that adrenahn and astringents have come to be 
advocated as temporary local measures for the arrest of bleed- 
ing This first natural defense, manifested by vascular con- 
stricbon within the wounded tissue is but one of nature’s 
methods of maintaining bodily integnty 

The second defense against bleeding is the agglutination of 
blood platelets in the orifices of broken capillanes and small 
arterioles As blood oozes through the site of the injured 
vessel wall the platelets condense about its opening and soon 
accumulate sufficiently to block the vessel and thereby par- 
tially arrest bleeding Not only do the platelets span a tran- 
sient barner to the continued flow of blood through the injured 
vessel, but those remainmg m the flowing blood disintegrate 
rapidly to increase the toughness of the clot on the one hand 
and promote additional vasoconstriction of the local vascular 
site on the other 

The third defense is the increased coagulabihty of the 
blood actually induced as a result of bleeding This is due to 
the passage of tissue juices into the blood stream locally which 
accelerate clot formation It is to be remembered that all 
living tissues clot once they begin to dismtegrate, and each 
tissue has its own content of clotting substances Tissue clot- , 
tmg remforces the stnking property of the blood to clot in its 
passage through them during injury Blood oozing through 
mjured muscle or subcutaneous tissue clots more readily than 
through injured mucous membrane Each tissue has its own 
function for the protection of the body against loss of “hfe” 
blood FmaUy, the most important defense is the actual co- 
agulation of blood in wounds This is the end-result of the 
passage of blood through mjured tissue and is the most effec- 
tive barner against contmued blood flow 

Blood shed from a wound has the unique property of 
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Innitorming soluble fibrinogen into insoluble fibrin. The fir<it 
u^iblc sign of dotting in shed blood is the formation of fih 
ments on the surface expo exl to the air Dark field illumina 
tion rcaeals acicular crxstals nhich arc doubl> rcfractile 
riicsc caale-cc into threads and long needles avhidi together 
form n network of fibrin It is white tough and clastic as it 
normallj contracts from the blood about iL It LS the separa 
tion of sudi rcsLstant fibrin from the congealed blood tfeat 
makes the arrest of bleeding possible 
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Fibrin formation results from colloidal changes ocairtane 
among certain wtll-dcfined blood dotting constituents Tlie 
retraction of the formed fihnn represents the K'l stage of the 
dotting process lint tin chemical changes occurring pre 
hniinar) to this gdling of blood consliiutc the predot period 
it I. during this 'on'allcsl incubation (lenod that the plasma 
dissociates into sub lances whidi react to jiroducc a gel \ 
protein substance, prothrombin forms from the di'<r>cialiun 
of the plasma ba thi action of the debris of bh k 1 plate'cls 
The product is an electronegatiarU clLatgcs! Ihtt mbin v-hirh 
acts as a nucleus for tin condin aiion of fibnrogen "s calal 
\ zed bj the pre cree of calf iiim to i Th i ate a cr atimmm 
o' micellar formesi thiiniglioiit the ii i s of bl “vl ale ind tt In 
tlraMruml llir te’iiltm., tel i liadro i M cmi and 1 fears 
CO lib in Mtuclurt \rd tin doiirsl rrtr„itma of fit in firm 
ihr cor cater! M Sul I bo mhl a|*eiii b the eti -a r ' ih 1" r 
gr itrd pl'tr'r s n]»ca the lit in trl 
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m the blood m combined form The stable plasma complex 
must dissociate as shed before its disintegration products can 
unite to form a clot And contact of blood with foreign bodies 
markedly increases plasma dissociation But beside the stabil- 
ity of the plasma-making substances unavailable in the circu- 
lating blood, the hver secretes antithrombm which m com- 
bination with prothrombin prevents intravascular clotting 
When blood is shed, platelets or tissue disintegration furnishes 
a lipid substance, cephahn, which combines with the anti- 
thrombm thus hberating prothrombin, nature’s means of main- 
taining blood fluidity in vivo is by keeping the clotting sub- 
stances combined in stable solution Once the vital conditions 
are disturbed disintegrabon results and clotting becomes the 
last stage of the living process 

When blood is deficient in a clotting constituent the pa- 
tient suffers from hemorrhagic disease If the prothrombin is 
dirrunished at birth hemorrhagic disease of the newborn be- 
comes manifest If the blood platelets are defective, persist- 
ing in stability and failing in dismtegration, hemophiha char- 
acterizes the hereditary bleeding tendency If the blood plate- 
lets suddenly dimimsh in number thrombocytopenic purpura 
precipitates If the blood fibrinogen is decreased in concen- 
tration hemorrhagic s3Tnptoms become associated with the 
prevaihng disease of the hver And so is each hemorrhagic 
disease necessanly a consequence of disturbed blood clotting 
function 

But there are hemorrhagic diseases with normal blood clot- 
tmg constituents The bleeding symptoms in these patients 
result from a disturbance in their vascular system Thus does 
normal blood ooze through impaired vascular channels as an 
indication of their involvement And each type of vascular 
injury causes a speafic hemorrhagic sjmdrome If the dietary 
has been deficient in vitamin C the vascular endothehum 
suffers and scurvy is the consequence If an allergic patient 
acquires an infection which invades his vascular structure, an 
allergic purpura follows If an acute mfectious disease m- 
volves the vciscular endothehum an athrombopemc purpura 
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become^ a complication And so docs anj offense to the \ascu 
hr sjstcm result in hcmorrlngic sxndromca e\cn though the 
blood be normal 

We ha\e approached the hemorrhagic status of a patient 
from the standpoint of blood clotting function It is the ratio 
of tlie substancfs, protlirombin, fibrinogen and elTectivc phte 
lets over the antithrombin content of the blood An index of 
about 0 5 we have found normal One greater than this tends 
toward potential thrombosis and one below this \ailuc tends 
toward bleeding Tlic index of the blooil dotting function has 
been a valuable guide not onK in the diagnosis of hemorrhagic 
disturbances but as well in determining the value of therap- 
eutic agents advanced for hemorrhagic diseases We have 
come to ap]ircciaic that diet phvs a considerable role in affect 
ing the hemorrhagic Status of a (latunt 
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factors insofar as they alter these blood constituents In ex- 
perimental animals, for example, we have observed a nse m the 
mdex with protein and fat ingestion after a twenty-four-hour 
feeding period followed by a fall in the index of blood clotting 
function on a diet of carbohydrates, fruits and vegetables 
This trend toward a clottmg index on high protein and fat diets 
led us to devise a so-called “clottmg” dietary And vice versa 
the tendency of the blood to shift toward a low index of clot- 
ting function led us hkewise to formulate a “bleedmg” diet 
Children diagnosed as pseudohemophiha have responded most 
favorably to such “clottmg” diets On the other hand the 
“bleeding” diets have been found effective preoperatively in 
those patients tending toward thrombosis as predicted by the 
high index of blood clotting function 

The Index op Clotting Fdnctiov 


( ProthrombmN 

+ ) -I- Platelets , • 1 Ajibthrombm 

nbnnogcn / 


Expressing this reaction in terms of the law of mass action, 
we have 


(Prothrombin) X (Fibrinogen) X (Platelets) _ j 
(Anti thrombin) 

Introducing normal values for these substances 


Prothrombin = 1 

Fibrinogen = 0 S per cent 

Platelets => 200j000 

Platelet lysis ■= 50 per cent in one hour 

Active platelets =■ 100,000 

Antithrombin =10 


The normal mdex of clottmg function of blood is, there- 
fore 0 5 ± 0 3 Values over 1 0 indicate a marked tendency 
to clot and values below 0 2 indicate a marked tendency to 
bleed 
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Potential Hemorrhagic Disturbances 
Increase m Blood Clotting Function on a High Protein Dietary (one month mterval) 


Case, 

Pro- 

thrombm, 

Fibnnogen 

Anti 

thrombm 

Platelets 

1 Lysa 

1 ; 

1 Index 
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A J 
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0 36 

14 
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! 33 1 

' 01 
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1 0 
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1 19 j 

01 
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Patients previously considered “pseudohemophilics" felieved of their bleeding 
tendency in high protein and fat dietary Blood showed diminution in protein 
constituents— prothrombm, fibnnogen and antithrombm— m\ olved ui the clotting 
process Capillary resistance normal 
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Diet to Decrease CiomNa Fonctiok of the Blood 


Calones 2000 

Protein 25 Gni per kilo Fat ' 

Basic reactions 

Water high 

5 per cent 

75 per cent 

20 per cent 

P, 

c, 

r, HiO 

18 Gnu 

Adult~70ktlo 

360 Gm 

47 Gm 1176 cc 


Food 

Mcas* 

ure- 
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Pro- 

tein 

Carb 

Fat 

Cal 

dum 

Acida 

1 

Bast VUamin, 

t 

i«) 

KrtraLfast 
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mg 
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3t & 
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14 0 ABC 
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2 tbsp 
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Arm, epitheliomns of, simulating 
endothelioma, sarcoma and sporo 
tnchosis, Sepl , 605-610 
Arrhythmia m gallbladder disease, 
Nov , 658 

Arsenic in treatment of secondary 
anemias, Jid-y, 99 
Arsenical neuritis, Nov , 955 
Artenal blood in veins as test for ar 
tenor enous fistula, Sept , 531, 532 
hypotension, Nov , 865-871 
Arteriosclerosis associated with hy- 
pertension, July, 139 
Artenovenous fistula, congenital. 
Sept , 525—533 

Arthritis, chronic infectious, fever 
therapy m. Sept , 590 
gouty arthritis and, differen- 
tiatioUj Sept , 566 
inactivation by jaundice, Sept , 
573-583 

relief by cholecystostomy and 
cholecystectomy, Nov , 697 
gonorrheal, fever therapy. Sept , 
551-559, 589 
menopausal, July, 218 
postoperative, acute, chronic in- 
fectious arthritis and, dif 
fercntiation, Sept , 566 
identification of. Sept , 560-566 
prevention and treatment. 
Sept , 566-573 
Ascorbic acid, Sept , 482 
Asthma, fever therapy, Sept , 591 
simulating tracheal and bronchial 
obstruction. Sept , 453 
Atelectasis, massive. Sept , 457 
Atopic eczema, contact eczema and, 
differentiation, July, 320, 321 
Auricular fibnllation, Sept , 511-515 
Autohemotherapy m pruritus, Nov , 
982 


Bacillus diphthenae, rapid culture 
method, Nov , 736 

Bartholin’s gland, gonorrheal abscess, 
Nov , 919 

Basophilism, pitmtaiy, Nov , 831 
Bed-wetting, July, 287 
Ben ben, July, 68 
in gastro intestinal disease or ab- 
normality, Sept , 468, 469 
vitamin deficiency in, Sept , 481 I 
Bile, laboratory study, Nov , 680-684 
pigment in secondary anemias, 
July, 100 

Biliary calculi See CholeJiihtasu 
colic, Nov , 642 

disease following cholecystectomy 
for stones, Nov ^ 689 
drainage nonsurgical, Nov , 677-688 


Biliary dyskinesia, Nov , 669, 673 
Birth injunes, cerebral, convulsions 
due to, July, 249, 254 
corrective motor education in, 
Nov , 807-815 
Black tongue, Jul}, 59 
Bladder neck masses, gonorrheal, 
Nov , 924 

Blastomycosis cutaneous tuberculosis 
simulating. Sept , 613, 617 
Blindness, night, in gastro-intestinal 
disease or abnormality, Sept , 468, 
469 

Blood, artenal, in t'eins as test for 
artenovenous fistula, Sepl , 531, 
532 

clotting function, diets to increase 
and decrease, Nov , 989-999 
dyscrasia, atypical, four clinical 
types of jaundice arising from. 
Sept , 545-550 

vessels, lesions of, in acute dis 
seminated lupus erythematosus, 

July, 335 

Bone, giant-cell tumor, roentgen treat 
ment, Sepl ,601 

Brain defects, congenital, convulsions 
due to, July, 251, 254 
Breath, uremic, July, 237 
Brodie’s serum in poliomyelitis pro 
phylaxis, Nov ,742 
Bronchopneumonia, tuberculous in 
children, roentgen findings, 
Nov, 717 

nontuberculous type and, diner 
entiation, jVot , 718 
Bronchoscopic findings in trachMl 
and bronchial obstruction, oept , 
453^62 , , , 

Bronchus, obstruction of, clinical 
manifestations w ith bronchoscopic 
observations. Sept , 453-462 


Calcareous aortic stenosis. Sept , 
487-497 ^ 

Calcium bilirubin masses in bile, Ivov , 
681 

Calculus, biliary See CholelifhtaM 
Carbon monoxide polyneuntis, lyov , 
958 

Carcinoma, inoperable, treatment, 
July, 195-204 

multiple, complicating chronic ul 
cerative colitis, Sepl , 408-410 
of bronchus causing obstruction. 
Sept , 455 

of cervical stump after hysterec 
tomy. Sept , 352 
of cervix, incidence. Sept , 350 
of colon cooperative management 
from internist's viewpoint, Sepl, 
619 
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Oiranomn of colon coCpeniti\*c man 
apemcnt from proclolo- 
prt • \nc»TXMnt ^pt 621 
from lurccon • viewpoint, 
Sept 0S 

of kidney roentgen treatment 
Sept 60 1 I 

of lung* bronchial obstruction in 1 
Sept 456 I 

of *100 roentgen treatment S<W-I 

509 

of »maU intestine. Sept 366 I 

of thjTDid gLmd roentgen treat 
roent Sept GOO 

roentgen therapy Sept 598-603 I 
^-ardKwpasra in ranhlidder difea»c 
Npt., 653 

‘-arotrnr Sept 479 
^runclc urethral A(rj92,t 
wtarrhal jaundice bniar> dratmgc 
m thera^uiic N'aluc Are 6S5 
f^auieruaiKMi of cerxnx for cerviatit 
Sept,35\ 

in ronorrhea A<t" 015 918 
fistlifal Wrth injuries con\'uls>ons 
due to Ju/jr '’49 254 
narrectiN-c motor e<locanon in 
Nit fO. 815 

Uen-Knl stump enranonu of follow 
inf h>*»trrectoTn> Sept J5» 
5>r\inti* ^/t JW 
^•ititer^ treatment Sept 35| A »• 


Cholecj'stiiis chrimic diagnosis Nr- 
641 64^ 

Icnta N 6f 5 

Cholec\stogT M h\ Nc- 641 
Choleej'Stop.itliira ^pawtica Nc 6 0 
Cholcc\*»tcrttoni\ relief of chronic 
orthntis ‘ n- (j'>7 
Cholelithiasis ch ilecATtcrtonij for 
bniar> di«caM; following man 
agement \i7~ <’'7 
diagnosis. Sir, 6U fl*' 

Cholcstcrin cn^uU in bile Nr^ 6> I 
Chorea in children fev-rr tlirmp> 
Sept 591 N- 1 M 
Choreo-aihetost^ Ncr- 60S 8i» 
ChvostcL B sign m tetany Juh 24 
255 

Lmchophen in acute postoperaiivT 
pout ^ep! 5 0 
aimactcnc- Mmol juir 

Clotting function of bl'iod dels to 
mcrtiscanddecntatc, Nf- ov;-O09 
CoU te^t m hj'pertcnston ^ep 518 
Colls common in infant* an 1 rhd 
drm Ar"., *45-/50 
Colic, biliar> Nf-" 642 
Coliti*. pUbb J let ih'caw' anil dirter 
eniution N ( I 
uleerati\T cJunnic matiacmTnt 
Seff 4at-;0/ 

t%o camnniis oimtlram 

Seft lO'-llO 
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Convulsions, epileptic, Jidy, 259-264 
epileptiform, July, 260 
in children, July, 247 
diagnosis and treatment by age 
groups, July, 247-265 
Jacksonian, July, 260 
Cooperative management in carcin- 
oma of colon. Sept , 619, 621, 625 
Copper m treatment of secondary 
anemias, July^ 99 

Coronary occlusion, acute, Sept , 499- 
510 

seasonal incidence m Phila- 
delphia, July, 151-157 
thrombosis, treatment, Nov , 873- 
880, 887 

Cortical hormone therapy m Addi 
son’s disease. Sept , 392-396 
Culture medium, LOwenstein's, in 
tuberculosis, Nov , 722 
Cutaneous tuberculosis, hematog 
enous type, proved by demonstra 
tion of bacilli in skin, Sept , 611-618 
Cysts, nabothian, Sept , 349 
tubal, in female gonorrhea, Nov , 920 


Deficienc\ anemia, Jul^’, 37 
diseases, gastro intestinal tract in 
development, Sept , 468 
methods of production. Sept , 468 
occurrence of. Sept , 466, 474 
Dehydration in inoperable cancer, 
treatment, Jtdy, 202 
Delirium in pneumonia, treatment, 
July, 14 

Dermatopolyneuntis, Nov , 957 
Dermatoses, pruritus of, Nov , 979 
Deryl Hart apparatus. Overholt modi 
fication, for drainage of empyema, 
July, 31 

Diabetes in children, insulin m, Nov , 
791-805 

management, praaical considera- 
tions, July, 273-286 
Diabetic coma in children, treatment, 
Nov , 800 

polyneuntis, Nov , 956 
Diarrhea of infants and children, 
apple diet in, July, 301-305 
Diathermy in gonorrhea of 
Nov , 914 


Diet in pneumonia, July, 15, 17 
Karell, in nephntis mth vascular 
and cardiac complications, Jidy, 
174 

ketogenic, in epilep^, July, 263 
Dietary treatment of hypertension, 
July, 144 

of inoperable cancer, July, 197 
of nephntis with vascular and 
cardiac complications, July, 
175 

of secondary anemias, July, 97 
Dietl's crises, gallbladder disease and, 
differentiation. Sept , 646 
Digitalis in nephritis inth vascular 
and cardiac complications, July, 174 
Digitalization m pneumonia, July, 
14 

Diphthena baallus, rapid culture 
method, Nov , 736 
toxoid for immunization, Nov , 736 
with heart involvement, Nov , 737 
Diphthentic polyneuntis, Nov , 955 
Diuretics in nephritis with vascular 
and cardiac complications, July, 174 
Diverticula, Meckel's, Sept , 372, 373 
of small intestine. Sept , 372 
Diverticulitis, Sept , 374 
perforation in, management. Sept , 
'^ 0 ^ ui 

Drugs, c6nvulsant, poisoning m cnii 
dren with, /«fv, 256 
causation of pernicious leuko- 
penia, July, 110-118 
Duodenal ulcer, perforation of, gall 
bladder disease and, differentiation, 
Nov , 645 
Dwarfism, pituitary, Nov , 825, 826 
Dyscrasia, blood, four clinical tj pes 
of jaundice ansing from. Sept , 545- 
550 

Dysinsulinism, July, 233 
Dyskinesia, biliary, Nov , 669, 673 
Dyspareunia, July, 267, 268 
Dyspepsia in gallbladder disease, Nov , 
642 

Dystrophy, adiposogenital, Nov , 826- 
830 


Diathesis, exudative, July, 326 

iibothri ' ' 

64, 65 

Diet, npple, m diarrhea of infants and 
^ildren July, 301-305 
m-99% •■clotting,” Nov, 

diabetic, for children, July, 274 

thrombosis, Nov , 876, 


cervix, I Eclamptic uremia, acute, July, ^236, 
238 


( Ectropion of cervix. Sept , 349 
t locephaluB latus anemia, July, I Eczema contact, July, 319-324 

in infancy and childhood, July, 325- 
331 

Edema, stasis, in thrombophlebitis. 
Sept , 542 

in varicose veins. Sept , 538 
Elliott heat treatment of cervicitis. 
Sept 353 

Embolectomy July, 168 
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FiiiloU*n> n\r lt\ artificul pneumo- 
thorai, *^3 

ol aorta and »l» br^tr branchti 
July 

V mbn-oma ot t«ilf 5 ^ 
I-Jnolional »trrm tcwe aWoromal 
pciiM folk)«ine IW-lOi 

! mp^Tfna ocutr compbcalmp pntu- 
nvfnu »\trpca\ manapwttwtt 
JuJy JO U 

Intrrl- Inr complicatmKpnturaona 

•urptca^ maiURtmcnt Jdy 32 


Fntula gattfojejuBOColic, anemta 
with July 67 
(A €mal\ inlotiiw 3 »j 
H nA menopausal July 215 
Fcdlutcn 818 
Foods, \niamui content «d\isabilit> 
ol mcrcafinp Sef>i^ 472 
Foteijn bodie* m bronchus causing 
o^njciion S^pL 457 
FrOhlkh s fj-ndrome A cr* 825-830 
Frost UTta, July 237 


t nceivhalopathj h>-pcncnB\r July 
■* 3 n 

Fnlomnt tbrcrapy Ilorment 

I n J'iili«‘linm4 epith Itomas of arm 
stmolatine 'e/if t»05 1 

1 ntrTM.tililis ulcrratu'c regtorial 

Ijiums in chi! Jbooi! cauv^ and 
treatment Julr If" -2*54 
V| \epss Wvopathvc. ,fWy 
rtHV-ptilorm coHN-u! *0/1 JJr 200 
I piph)*es •rfufjtion of \f*r 830 
i fHih licmUi ol arm Jimubimg eado, 
ttclynma tarroma and sn>ntricb'i 
cn.* ^t< ^OS-ttO 
1 I^tuVffiiJcnc* rncTUftn fio<Jinfi.| 


GoxnLAPDER disease bilhry dram- 
ace In, dagnostic ii-aJoe 
i%V 6/9 

therapcuitc value, ^o^^6S| 
duspnosfs, Ae"., 541-548 
Craham lest eron m mterpre 
tation, Aor^ 6<3 

Lj’oo I test dlagTiGstJC \-aIc** 
A(ff^ 6/9 

cietaboCc dircrbances m, \c“ 
654 

juncrtanc (Ttscav- asvx^ated 
miih, A(T„ 554 
»>-ropottom on ^e*^639 
mnp<oras,tiyp«al, c-,, 5,9-575 
0>ilan«ia Sir,, 565 673 
foactional dii orba^xtt. r* /*//> 
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Giant-cell tumor of bone, roentgen 
treatment, Sept , 601 
Giardia mtestinalis in bile, Nov , 680 
Ginger paralysis, Nov , 953 
Glossitis, atrophic, nutritional factors, 
Jiih, 59 

Gonadal insufficiencies, pituitary, 
Nov , 832 

Gonococcal urctlinlis, fever therapj, 
Sept , 588 

Gonorrhea in women, Nov , 911-914 
treatment, Nov , 914-926 
Gonorrheal arthntis, fe\er therapy, 
Sept , 551-559, 589 

Gout, postoperative, acute, chronic 
infectious arthntis and, dif- 
ferentiation, Sept , 566 
identification of. Sept , 560-566 
prevention and treatment. 
Sept , 566-573 

Graham test in gallbladder disease, 
errors in interpretation, Nov , 678 
Grand mal, July, 260 
Granulocytoclastic cnsis, Juli, 115 
Growth in children, nature and ra- 
tional appraisal af, July, 307-317 


Habitual abortion, Nov , 829 
Hartmann’s solution in diabetic coma, 
Nov, 803 

Headache, menopausal, July, 217 
pituitary, Nov , 833 
Heart block, convulsions and uncon 
sciousness in, July, 243 
frequency, July, 123-129 
treatment, July, 129-131 
disease, gallbladder disease and, 
differentiation, Nov , 648 
in pregnancy, management, Nov , 

failure complicating chronic glom- 
erular nephritis with mild neph 
rosis, hypertension and pcricar 
ditis, July^ 171 

lesions of, m acute disseminated 
lupus erythematosus, /ii/j, 335 
in diphtheria, Nov , 737 
Hemolytic crisis, acute. Sept , 548, 549 
jaundice. Sept , 545, 549 
Hemoptysis in pulmonary tubercu 
losis, management, Nov , 901-904 
Hepatitis, biliary drainage in, thera 
peutic value, Nov , 687 
Hexuronic acid, Sept , 482 
Hilar nodes, tuberculous, roentgen 
findmgs, Nov , 711 

Hodgkin's disease, abdominal. Sept , 
423-427 ^ ’ 

Itching in, treatment, Nov , 967- 
970 

Homosexuality, Nov , 938 


Hormone therapy in Addison’s dis- 
ease, Sept , 392-396 
in functional metrorrhagia in 
young women. Sept , 361 
in menopause, July, 220, 221 
in pituitary disorders, Nov , 818 
in secondary anemia, July, 100 
Huntoon’s antibody solution in pneu 
monia, July, 6 

Hydrocephalus, convulsions due to, 
July, 251, 254 

Hydrosalpinx, gonorrheal, Nov , 920 
Hypennsulinism, July, 233 
Hypertension, July, 133 
arteriosclerosis wnth, July, 139 
cold test in, Sept , 518 
complicating chronic glomerular 
nephntis wth mild nephrosis, 
heart failure and pencarditis, 
July, 171 

essential, Sept , 517-524 

familial character of, July, 137 
Sept , 517 

surgical measures for. Sept , 522 
latent. Sept , 521 
malignant, July, 134 
menopausal, July, 216 
treatment, July, 133-149 
Hypertensive encephalopathj, July 
238 

Hypertherm, Kettenng, Sept , 585 
Hyperventilation tetany, July, 242 
Hypochromic anemia, idiopathic, July, 
69 

Hypoglycemia, July, 233 
convulsions of, July, 234 
Hypogonadism, pituitary, Nov, S28 
Hypoparathyroid tetany, July, 242, 
243 

Hypotension, Nov , 865-871 
Hjaterectomy, caranoma of cervical 
stump following, Sept , 352 
Hysteria, traumatic, Nov , 838, 839 
Hysterical convulsions, July, 245 
m children, July, 260 


Ileitis, regional. Sept , 413 
Ileum, ulcers of, Sept , 380 
Ileus, Sept , 377 

Immunity in newborn, Nov , 733 
Infantile paralysis See Poltomyehlt^ 
Infantilism pituitary, Nov , 825, 826 
Infants, colds in, Nov , 745-750 
convulsions in, July, 247 
diarrhea in, apple diet lor, July, 
301-305 

eczema in, July, 325-331 
feeding cases, difficult, Noo , 785- 
789 

growth m, July, 307-317 
tetany m, July, 254 
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Inffctinni acutt, in infant* convul 
*ion* due to JuJy 251 252 
rf^mancT to \ntanjin* and Srfl 

rofniRcn trratmfnt 
Infrctwvi'* pjl>'nfunti 9^ 

Inihmmatirm of *mall in!«tinc ^r/^ 
t K 

InfUinniaioTi condition* rorntprti 
tmtmcni ieff 59 
d wav* pch ic, ponofrfical I 

9 0 ! 

IfiJlumiat fntnlnKili< \r' 765 | 

Invmnu in h>r«rTtm»ion tfratnimt ^ 
JUy 144 

nxnnjttU al JuJi 2l>5 ' 

fh ulm Jurme injection* Nr- >i 
in duaSrtr* of JuMbfr-l JtJr “*4 0 
r~ 11 '(15 

irTr^vintivu for utc mitlmui h\p«> 
dmn r injcr ti tn N ^0t 
i*i» in rtiH r»*n .1^ 


kAkiXL diet in ncphnti * uh \-av3ilar 
and cardiac complication* July 174 
Kctoftrnic diet In epHep^ Juir 263 
KtttcnnR hj-petthcmi Nr/4^ SsS 
Ktdncj carcinomj of roentgen treat 
I ment 5r/f^ 001 

diforder* m pret^nme^ prevenuon 
JuJr 295-29*1 

Ic«um* of in acute du'Mrn in.ited 
lupu* CT^ thcmalo'Uf JtJr tt| 
Kolmer ■ lerum In po’iom)eliti* pfiv 
pli>laxt* Nr-^ 42 
Kfurgrr * pcfluv * ^acnne 
*32 

L-\o »5Ttoss of emir fe/i t|5 
l-amWia intntinalmn bil** Nf- O'O 
gjTtnc for diapnoi* of to 
1'rrrulo‘is A ^ * 1 
Indorcnti* Nc— 9^5 

jr.i*ooinc in dill Irm cxnviil *m 

lrr<m f u.* . t 
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Malignant hypertension, July, 134 
tumors, roentgen treatment. Sept , 
598-603 

Mantoux tuberculin test, Nov , 703 
Marmite in pernicious anemia, July, 
52, 54, 55, 56, 73 

McBurney’s point symptoms in ap- 
pendicitis, July, 190 
Measles, parental serum in, Nov , 735 
placental extracts in, Nov , 734 
Meckel's dnerticulum. Sept , i’ll, 373 
Memory impairment, menopausal, 
July, 217 

Meningitis, AVe, 751-769 
influenzal, Nov , 768 
meningococcic, Nov , 753, 760 
purulent, Ncm , 759, 767 
spinal fluid examinations, Nov , 
758 

tuberculous, Nov , 758, 759 
Menopause, s> mptoms and treatment, 
July, 205-226 

Menorrhagia, menopausal, July, 214 
Menstrual disturbance, functional, 
metrorrhagic type, in young m omen. 
Sept , 359-364 

Mental attitude in inoperable cancer, 
July, 196 

disorders, puerperal, Nov , 927-941 
Mercury polyneuritis, Nov , 955 
Metabolic disorders of pituitary gland, 
Nov , 832 

disturbances in gallbladder disease, 
Nov , 664 

Miliary tuberculosis, roentgen find 
mgs, Nov , 712 

Milk, evaporated, for infants, Nov, 
787 


Nephrosis complicating chronic glo- 
merular nephritis with hypertension, 
heart failure and pericarditis, July, 
171 

Nervous system, syphilis of, fever 
therapy. Sept , 590 
vegetative, rflle in climacteric, 
July, 210 

Neufeld reaction for pneumococcus 
types, Sabin's technic, July, 3, 4 
Neuralgia, intercostal, gallbladder dis- 
ease and, differentiation, Nov , 647 
Neurasthenia, traumatic, Nov , 838, 
S39 

Neuritis, multiple. See Folyneunits 
Neurogenic pruritus, Nov , 979 
Neuromgical manifestations of per 
j nicious anemia vnth treatment, 
July, 79-S9 

Neuropsychoses, menopausal, July, 

I 216 

puerperal, Nov , 927-941 
Nevi, spider. Sept , 536 
Nenborn, immunity in, Nov, 733 
Night blindness in gastro-intestinal 
disease or abnormality’. Sept , 468, 
469 

Nitroglycenn m angina pectons, Nov , 
882, 883 

Nutritional anemia, July, 37-69 
of microcytic type, July, 69-75 


Obesity, pituitary, Nov , 827, 832 
Ocular complications in acute dis 
seminated lupus erythematosus, 

July, 337 ^ 

Organotherapy in pituitary disorders. 


Moro tuberculin test, Nov , 703 
Motor education, corrective, in birth 
iniuries and allied problems, Nov , 
807-815 

Mouth care m pneumonia, July, 16 
Mucous membrane of mouth, atrophy 
of, July, 59 
Mumps, Nov , 736 

Myoma of small intestine. Sept , 371 


Nov ,818 

Ovarian factor in menopause, July, 

Orarian pituitary interrelationship, 
July, 206 

Overholt modification of Deryl Hoyt 
apparatus for drainage of empyema, 
July, 31 

Oxygen therapy in pneumonia, July, 


9-12 


Nabothian cysts. Sept , 349 
Nausea in acute appendicitis, July, 
186, 193 

m inoperable cancer, treatment, 
July, 200 

Neosynthalin as msulm substitute, 
Nov , S03 

Nephritis, chronic glomerular, with 
mild nephrosis, hypertension, heart 
failure and pericarditis, July, 171- 
176 

Nephrosis, amyloid, proteosuna m, 
July, 177-184 


Pain, abdominal, severe, following 
emotional storm. Sept , 399-402 
in acute appendicitis, July, 186, 190 
in inoperable cancer, control of, 
July, 198 

in pneumonia, treatment, Juh, 13 
shoulder, in gallbladder disease, 
Nov , 651 

Palpitation, menopausal, July, 216 
Pancreas, disease of, associated with 
gallbladder disease, Nov , 664 
Pancreatic ferments, Nov , 683 
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I ancTTaljtm, ncute paltbtad»!cT ili»- 
ami dlfTcftntiation 
I araljTi* from Innh mjufiriand allie»l 
divjfdcn cofftriiN’C moior ttlu 
cation Ar-^ i'O -R15 
InlaniUe PrJtem'rttiiii 

jaLrof^nnctr '>^3 
I ir4utM In Inlr Arr 
1 arcntal *cnjm »n mca 1c^ ^ot• 7JS 
1 ar«thriia mcnof iu<al July 21” 

I ■xro\\^nul tachycardia Nrt P' - 
ff 1 

1 inrmitartccTcma JuJr 32i 

I C’ltculi Itching dur to N *" 9*^6 
IV la era Jatr oCM’’ 
tn Ka»tn» rnlr*tinal d or al>- 

n -rmalitj Vr/i 4 0 
Mlaniin iklxncnr^ in Sc/-J 4 R 
1 rU IT ol>v:r« Ronorrhcal Nr— 1 
infammator^ diva<c conocfhc-il 
N'T 02fl 

Prp'ic uWr ffr u rrcfit rrant-atcl 
an 1 anutonKrtic 42^-45* 

Irrloratiofl in iIiSTrtlruhtu raruigr 
mr-nt. *'ff 407 

tif duolcn^l uVrr gJlllUllrf dt 
c34r an 1 Iit^rrmiutl »n tr 

In >rihti» tm»[ >cttipg cfifcniK' 

clm>nuUr rrjJt u •«>» mil, 

nn hft» Ii>|»'Ctrn 'OanjK-ail 
<ailnr fi..r t"! 
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Pituitan extract in \ddi»on % di»ea*c 
Sfjt 395 

factor in mcnopau^ Juh 200 
I tonadal insufFraenar* Nrr R32 
hendathe No~ 833 
h>*poj:onadi m Nr-^ 82^ 
inunidum N Si6 

ticoj4aiim» \ t 
obc^t) Nr^ ^2/ R3’ 
irtoticrfi An* 81 i 

Pituitary -ON-arua intctrtlatioMhiti 
Juir 206 

Pituitnn Nn^8l9 

ITacrntal cxtracti In men In Nf*^ 
”41 

Ilctm Ict'on nf m acute «n ^emin 
afn! lupiw eryf hematmu Julr 3^6 

Pleural eHu on in po1momr> tul«CT 
rul iPiv tapi i dpieVninient Nf« 
«X)« 

I lummn N invm * tj mlrt mr J»Jv 1 

I ncumr^tjrtnn pniionrtia N ” 84*- 
844 

t>r»~» d temiining Julr 4 4 

I r>eum dj>t» |(effc<aiK*n 1 1 lime f ^ 
b »inv * 

1‘neunvonu anne enip)cTrji comph 

I rjtmfc tufg cal rvan. -rtrent 
tulr 30 t 

di italifitim in JtJy 14 
I iPtnl 4ar rnj jnra and puln onary 

1 emit raTi-ip H<f* Cal 


m\ in 
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Polyneunfs. thalhum acetate, , j Radium treatment of functional met 


955 

treatment, Not' , 943-958 
vitamin deficiency in, Sepl , 478, 481 
lost cautery in gonorrhea of cervix. 
Nov , 915 

Postoperative arthntis, acute, idcn 
tification of, Scpi , 560-566 
preiention and treatment 
Sept , 566-573 

1 ostural hypotension, Nov , 868 
Pregnancy, anemia of, July, 38, 65 

kidney disorders in, prevention, 
July, 295-299 ' 

polyneuntis, Nov , 953 
Preoperative vaccination against per- 
itonitis, Sept , 620, 626 
Proctitis, gonorrheal, Nov , 921 
Prolactin, Nov , 819 
Prolan, Nov , 818 

Proluton in functional metrorrhagia 
in youn^ women, Sepl , 361 
Proteosuna in amyloid nephrosis. 

July, 177-184 
Pnintus, Nov , 971-980 
m Hodgkin’s disease, Sept, 426 
iVou, 967-970 
treatment, Nov , 980-987 
Pseudonarcotism at menopause, Juh<, 
218 

Pseudo uremia, July, 236, 238 
convulsions of, July, 238 
venesection and lumbar puncture 
for, Juli, 240 

Psychic effect of abdominal trauma. 
Nov, 837-845 

Psychoanalysis in puerperal ps\ 
choses, Nov , 941 
P^chogenic pruritus, Nov , 979 
io5:chopathic origin of biliary symp- 
' toms, ^ov ,648 
Psychoses, menopausal, July, 216, 218 
puerperal, Nov , 927-941 
1 uerperal polyneuntis, Nov , 957 
psychoses, Nov , 927-941 
Pulmonary See Jungs 
turin denvatives in nephntis with 
cardiac complications. 

Pyelitis, gallbladder disease and, dif- 
ferentiation, Nov , 646 

o'' "'cer, recur 

rence after, Sept , 440 

^^Jul'y dee 


met 

ronhagiS in voung women, Sepl, 
I *30o 

R^l^nud's disease, treatment, July, 

Rectum, gonorrhea of, Nov , 921 
Resistance to infections, vitamins and. 
Sept , 471 

Respirator in poliomyelitis, Nov , 743 
Rest in hvpertension, Jtih, 143 
in pneumonia, Juh, 15 
in tuberculosis, July, 228, 230 
Reticulocyte count in pernicious 
anemia, July, 40 

Rheumatism, gonorrheal. Sept , 551 
Rhizotomy for essential hypertension, 
Sept , 523 

Rickets, tetany due to, July, 255 
vitamin deficiencj' m. Sept , 478, 
483 

Rigidity m acute appendiatis, July, 
186 

Roentgen diagnosis of tuberculosis m 
children, Nov , 706-721 
treatment of inflammatory and 
malignant conditions. Sept , 
597-603 

of pruntus, Nov , 983 


in^Paroxysmal tachycardia, 
in pneumonia, Jniy, 6 


Sabin's technic for Neufeld reaction 
for pneumococcus types, July, 3, 4 
Salpingitis, gonorrheal, acute, Nm , 
919 

chronic, Nov , 920 
fever therapy. Sept , 588, 590 
Salt therapy m Addison's disease. 
Sept , 391 Nov , 959-965 
Sarcoma, epitheliomas of arm simu 
latmg, Sept , 60S 
of small intestine, Sept , 370 
Sauer's pertussis vaccine, Nov , 738 
Scarlet fever, Nov , 739 
School problems in diabetes, July, 282 
: Scurvy, vitamin defiaency in. Sept , 
478 

Sedimentation test in tuberculosis m 
children, Nov , 724 
Serum prophylaxis of poliomyelitis, 
Nov , 742 

reaction in meningitis, Nov , 766 
I treatment of meningitis, Nov , 760 
of pneumonia, July, 3-6 
Sexual desire and hypertension, July, 
146 

Shoulder pain in gallbladder disease, 
Nov, 651 

Simmond’s disease, Nov , 825 
Sistomensm in functional metrorrhagia 
in young women. Sept , 361 
Skene’s glands, gonorrheal inflamma 
tion, Nov , 922 



aaaoATn'E r®EX 


ion 


<rf hcttulOhCnoiw 1 
t>-p< wo\Trf lr> drmon«tration 1 
erf Uinlh in »kin SeM 611-^13 
ttiwin ff roentgen thenp> 5r/f 
5*;^/ 

Julr iS4 

^pe«h (Tnituriaucr* m l«rth lojoncs 

*.-.<>10 $n 

nni. 5f,l ^3^ 

n\l floj enrmnationi lO menin 
Cixti \ . 7W 

•'ll eiitrtorn> for pemKaou* anemia 
July -H 

>>a!u^ of in laandice (tom atj-pical 
bVtfxl (l^Kia tas .Sr/ 5i0 
<''«rut/>cWi* ejiiikel-omat of arm 
t molitiup t^5 

’■' ‘fW Juit 6"* 61 
<> A .wtltTna in thrtrmbopWebiit 
5<,- 

in «ncv« \*nn», <3S 

‘■'tatai e'-iV; icuk Jair 26t 
*• eni -nfea al /jutfic, Jttir (/> 

** C'l»^\dimii atu Va, Jiur 243 
®JuT'4ci ciror^'ca fA wwrr^be 
J^Ji 1^)5 

in dT.^Jo->rert prfn^ou' ar 

M ■> T. «n 


Throrabopyeb-ta m lortr oirefnity 
5c;/. C39-542 

m nppee e xtr emitv 5</ . 543 
'nm>’*’bc«a« oofOTin treauaent 
^ S’3-^«0 SS 

of aom and n» Urper brmfcts 
/jJj fSO-liO 

Th^d gUn-i carmma of roentgen 
iberapj* S<p*^ 600 
Tiira tc3 nenojuiml, JeJy 21S 
Totocco iKc c! ta tajina pectiJnr 
Nc-.?SJ 

TonjnJC Uack, Jtdj 50 
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